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WADLESS CLOSURE 



The present invention relates to a closure, 
comprising a shell and a membrane, for a container and a 
method of sealing a container with such a closure. 

Closures are known which comprise a membrane to be 
sealed to the rim of a container, overlain by a shell 
which protects the membrane's relatively delicate nature. 
Correspondingly, containers are known in association with 
these closures wherein a membrane has been sealed to the 
rim and is protected by a shell. Once the membrane ia 
removed, the shell is then used to re-seal the container, 
since the shell is manufactured from a relatively good 
gas-tight material. This type of closure is often used 
for products such as coffee granules where it is 
necessary to have a gas-tight barrier well sealed over 
the container's opening to maintain shelf -life of the 
product. This barrier is provided by a membrane such as 
an aluminium foil. Once purchased, the shell is firstly 
removed. The foil is then also removed to allow access to 
the product. Since products are often not consumed all at 
once it is preferable that the container be closed by as 
good a gas-tight barrier and with as good a seal between 
barrier and container as possible. This is typically 
achieved by re- fitting the shell to the container. The 
shell alone is accepted as being a poorer gas-tight 
barrier than a well sealed membrane. 

One well known closure comprises a membrane and a 
wad which together rest inside a shell prior to fitting 
to the container. The membrane and wad have an adhesive 
positioned between them to retain the two together. A 
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further layer of adhesive is positioned on the side of 
the membrane closest to the container, when fitted. When 
the shell is positioned on the container it provides a 
closing force which applies pressure to the further layer 
of adhesive and to the membrane. The layer of adhesive 
then adheres the membrane to the rim of the container. 
This may be achieved by heat activation of the adhesive 
layer by means of induction heating. Alternatively the 
adhesive may be of the so-called "hot melt glue" variety 
which does not require further heat for activation but 
rather, simply adheres the membrane to the rim of the 
container by means of the pressure applied by the shell. 

If induction heating is employed the heating may 
also be employed to weaken the layer of adhesive lying 
15 between the membrane and wad. This has the effect that 
when the shell is removed the wad remains within the 
shell and the membrane remains sealed and affixed to the 
rim of the container. 

The purpose of the wad is two-fold. Firstly, it 
2 0 provides a cushion-effect so that an even pressure is 
applied from the shell to the membrane. This has the 
advantage that if containers are used which have 
inherently uneven rim surfaces, the membrane is still 
efficiently adhered to the rim to ensure effective 
25 sealing. Secondly, once the membrane has been removed by 
the user, the wad provides re-sealing qualities against 
the rim of the container. This is achieved by the 
resilient nature of the wad. The above described closure 
is taught in US-A-6 , 277 , 478 . 



A problem inherent with this type of closure is that 
it is relatively expensive in that a wad and a membrane 
are provided. 

EP-A- 1211180 discloses a closure which has only a 
membrane and no wad. To provide a sufficient force onto 
the membrane to seal it to the container's rim, by means 
of heat induction for instance, a rib is provided on the 
underside of the shell. This rib is present along and 
above the rim of the container so that the membrane is 
squeezed between the two during the sealing of the 
membrane to the rim. However, the rib is not resilient 
and does not provide an even force to cater for uneven 
rims as maybe typically found with glass containers. 
Accordingly, the membrane is not always perfectly sealed 
to the rim of the container. 

Further, in some instances there is a need for the 
closure to be oriented on the container in a particular 
manner. For example, if the closure and associated 
container are not circular in plan. In such a situation 
if the closure and container are held together by screw 
threads then there is a possibility, due to manufacturing 
tolerances in the physical size and relationship of the 
container and closure, that the rib will not be able to 
provide sufficient pressure, if any, to press the 
membrane onto the rim of the container during induction 
heating. Such a situation does not typically arise where 
there is no orientational requirement between the closure 
and container since the problem may be overcome by 
further twisting of the closure onto the container (so- 
called "torquing up") . 



Another problem with the known rib-type closures is that 
since this rib is not resilient it does not provide a re-seal 
quality sufficient to provide a gas-tight seal to keep the 
product within the container fresh for a relatively long time, 
such as weeks or even months. 

Accordingly, it would be desirable to have a closure 
which has only a removable membrane for providing a gas-tight 
barrier on manufacture, but which also has a shell with good 
re-sealing qualities so that after the membrane has been 
removed by the user, the re-seal quality is sufficient to 
maintain the product within the container fresh for a 
relatively long time. Further, it would be desirable to have a 
closure which provides an even pressure to a membrane so that 
it may be sealed effectively to the rim of an associated 
container . 

In one aspect the present invention provides A closure 
for a container, the closure comprising a shell formed from a 
first material, and a wadless membrane, wherein the membrane 
is adapted to be heat sealed to a rim of a container to 
provide a gas-tight barrier, and wherein the shell has a 
downwardly extending resilient sealing element formed from a 
second material different from the first material for 
providing an even sealing pressure to the membrane during heat 
sealing and for providing a gas-tight re-seal once the 
membrane has been broken or removed. 

In another aspect the present invention provides a method 
of sealing a container with a closure comprising the steps of 
moulding a shell, fixing the shell to the container wherein a 
wadless barrier membrane is located between the shell and the 
container, and adhering the membrane to a rim of the container 
by heat sealing, 
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wherein the shell comprises a resilient sealing element 
for providing an even sealing pressure to the membrane 
during heat sealing and for providing a gas-tight re-seal 
once the membrane has been broken or removed. 

Further embodiments and features of the invention 
are disclosed in the dependent claims attached hereto. 

The present invention and its advantages will be 
better understood by referring, by way of example, to the 
5 following detailed description and the attached Figures, 
in which: 

Figure 1 shows a cross -section of a closure 
according to one embodiment of the invention, 

Figure 2 shows a cross -sect ion of a membrane 
10 according to one embodiment of the invention, 

Figure 3 shows an enlarged view of a section of a 
closure showing one embodiment of a sealing element, 

Figure 4 shows an enlarged view of a section of a 
closure showing another embodiment of a sealing element, 
15 and 

Figure 5 shows a cross-sectional side view of yet 
another embodiment of a closure according to the present 
invention . 

In Figure 1, a closure 100 comprises a shell 30 
2 0 which has a top plate and a downwardly extending skirt 
35. In this specification, orientational words such as 
"downwardly" are used with regard to the drawings and are 
not meant to be limiting. 

This skirt 35 has screw threads 60 positioned on the 
2 5 inside and projecting radially inward. These screw 
threads 60 interact with screw threads (not shown) 



positioned on the outside of a container's neck area so 
as to enable the closure 100 to be screwed onto the 
container . 

A membrane 20 is also shown. Before being sealed to 
the container the membrane 20 is placed inside the 
closure 100 so that it initially rests on projections 70. 
These projections 70 exist in an annulus around the 
inside of the skirt 35. They may be either in the form of 
a continuous annulus or a discontinuous annulus. 
Alternatively, no projections 70 may be provided and the 
membrane 20 may just rest on the threads 60. 

Membrane 20 lies on top of the container and 
provides a gas-tight barrier when adhered to the rim of 
the container. This is not only due to the seal between 
the rim and the membrane (20) but also due to the oxygen 
barrier qualities of the membrane (20) . 

From the underside of the shell 30 a downwardly 
extending claw-type sealing element 4 0 is present in a 
annulus around the inside of the perimeter of the shell 
30. Such a claw- type sealing element is known from GB-A- 
2,222,821. 

A stop 50 downwardly extending from the underside of 
the shell may also be present. This stop 50 is also 
annular and lies around the perimeter of the shell but 
radially inward from the claw-type sealing element 40. 

The claw- type sealing element 4 0 is a rib which, in 
cross-section, tapers towards the end distal from the 
shell. It has a curved nature so that it gently curves 
radially inward. However, the sealing element 40 may also 
curve radially outward. 
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During manufacture, the membrane 20 is fitted inside 
the shell 3 0 and held either by projections 70 or threads 
60. The shell 3 0 is then fitted to the container so that 
the threads 60 interact to hold the two together. The 
shell 30 may be fitted by either being pushed over the 
container's mouth or by rotation. If fitted by being 
pushed over the container's mouth, the shell will flex 
slightly to allow the threads 60 on the inside of the 
skirt to jump or pass over the threads 70 on the outside 
wall of the container before resuming its initial shape 
to ensure that the two sets of threads engage properly. 

Once in place, the resilient sealing element 40 
provides a force to push the membrane onto the rim of the 
container. The force is evenly distributed by the 
15 resilient nature of the sealing element 4 0 which ensures 
that even when containers with uneven rims are used the 
membrane may be efficiently sealed to the container. 
Typical materials used to fabricate containers which may 
have uneven rim surfaces are glass and metal. In the 
2 0 latter case, metal containers which have welded seams 
often have a so-called "weld-step" on the rim which can 
exacerbate the unevenness . 

A cross -section of one type of membrane 20 is shown 
in Figure 2. The membrane 20 has a layer of sealing 
2 5 adhesive 24 shown on its lower surface. However, this 
layer of adhesive 24 may be provided directly on to the 
rim of the container, rather than as a layer with the 
pre-formed membrane 20. If non-heat-activated adhesive 24 
is employed the pressure provided by the sealing element 
30 40 will seal the membrane 20 to the rim of the container. 
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However, if heat -activated adhesive 24 is employed the 
combined container and closure 100 are passed through 
apparatus which provides heat to the adhesive layer 24 . 
One typical method is by induction- heating of the 
membrane 20, which then passes heat to the adhesive layer 
24 by means of conduction. In this case the membrane 20 
has to have at least a partial metallic composition. 
However, other forms of heating the adhesive 24 are known 
such as direct conduction heating, in addition to heat 
being provided, pressure is provided by the resilient 
sealing element so that the combination of the heat and 
pressure seals the membrane 2 0 to the rim of the 
container . 

The heating of the heat -activated adhesive layer 24 
activates its adhesive qualities so that the membrane 20 
is adhered to the rim of the container, thus providing an 
air-tight, integral and hermetic barrier. However, the 
adhesive may be chosen so that the membrane may be easily 
peeled off from the rim of the container. 

To aid the peeling off of the membrane a tab (not 
shown) may be positioned at its edge. In this case the 
tab may either be downwardly depending from the edge of 
the membrane so that it is sandwiched between the two 
sets of threads 60, or may be bent back on itself so that 
it lies on the top of the membrane. Alternatively, the 
tab may be positioned on top and away from the edge of 
the membrane 20. Another possibility is that no tab 
exists but rather the membrane is sized so that it is 
slightly larger than the outer rim of the container to 



provide an edge which can be gripped by the user to aid 
peeling off of the membrane. 

The membrane 20 may also have a layer 26 on its 
upper surface. This layer may comprise any combination of 
print or lacquer and may also consist of a protective 
layer formed from a polymer. This layer may also be 
embossed. 

It has been found that, contrary to expectation, the 
sealing element 40 is not damaged by the heating effect 
by, for instance, permanent deformation and therefore 
does not lose its resilience. 

Once the user removes the shell 30 and the membrane 
20, in order to access the product within the container, 
the shell 3 0 is ideally re-fitted to reduce degradation 
of the product by contact with the atmosphere. This is 
achieved since the shell 30 may be manufactured from a 
gas-tight barrier material and it is re-sealed to the rim 
of the container by screwing it onto the container. The 
re- seal effect is provided by the sealing element 4 0 
interacting with the top of the rim of the container. 
Since the sealing element 40 is resilient it applies even 
pressure even onto an uneven surface such as may occur 
with glass or metal containers . 

Further, it should be understood that the well- 
sealed initial membrane provides a degree of gas- 
tightness which is required to keep a product, on the 
shelf of a shop or in a warehouse, fresh for many months. 
Conversely, the degree of gas-tightness required after 
the product has been bought and opened is less since 
typically the product is consumed within a few weeks. 
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Accordingly, it is accepted that the gas-tight 
barrier properties of a re-fitted shell are poorer than 
the initial well-sealed membrane. However, it has been 
shown that a shell with the above described resilient 
element substantially improves the gas-tightness compared 
to the prior art. 

To prevent over-tightening of the shell 30 with the 
container, a stop 50 may be provided as described above 
with reference to Figure 1. The rim of the container will 
meet the underside of the stop 50 and prevent the shell 
3 0 from moving closer to the rim of the container. 

It may be arranged that the resilient sealing 
element 40 is pinched between the stop and the rim of the 
container to provide a seal. 

In Figures 3 and 4 two further embodiments of 
resilient sealing elements are shown. The element 42 
Figure 3 takes the form of a "finger" shape. Although 
shown as approximately having the same cross-section 
along its length it could be f rusto-conical in shape. 

Figure 4 shows an embodiment whereby a block of 
resilient material 44 different from the material of the 
rest of the closure, is formed with the material of the 
rest of the closure using such known methods as bi- 
injection moulding to produce a one-piece closure. An 
example of such resilient material is TPE (thermo-plastic 
elastomer) . 

Another embodiment of the present invention is shown 
in Figure 5 and relates to closures which have to be 
oriented onto an associated container neck in a 
particular way so that the closure and container lie in a 



specific orientation relative to one another. Such 
closures and containers are known in which the cross - 
sectional shape is oval. However, other non-circular 
shapes are also contemplated. For example, shampoo or 
shower-gel like containers are often produced wherein the 
closure fits onto the shoulder of the container such that 
there is an unbroken surface between the two. Of course, 
there could be reasons why container/closure combinations 
which are circularly shaped in plan may be required to 
have orientational relationships. Further, such 
container/closure combinations can of course also be used 
for other products such as food products. 

A container 210 is shown with a closure 200 fitted. 
The container has a neck portion 215 which includes 
threads 216 on its outer radial surface. These threads 
216 are for interaction with the threads 260 on the 
closure 200 so as to hold the two parts 200,210 together. 
Although not shown, it is contemplated that the closure 
is not circular in plan but rather is oval. Accordingly, 
the closure 200 can only sit correctly on the container 
in two positions (each 180 degrees away from the other, 
about an axis running through the container 210 and 
closure 200 through the centre of the discharge orifice 
2 90) to produce the overall desired shape. 

To ensure that the container 210 and closure 200 
will fit together correctly and to seal the container 
with the closure the threads 216, 260 are carefully 
designed. However, due to the nature of the material used 
in the manufacture of the container and closure and the 
tolerances which are inherent in such manufacturing 
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processes it is not possible to guarantee a gas-tight 
seal between the container 210 and closure 200. 

By use of the above described invention this problem 
is overcome and it is possible to provide this gas-tight 
seal after filling. 

This is achieved by having a downwardly depending 
resilient sealing element 240 which provides an even 
sealing pressure to a membrane 220 which is positioned 
across the top and over the orifice 2 90 of the container 
neck 215. This is achieved because the resilient sealing 
element 24 0 will compensate for the tolerances of the 
closure/container combination. In other words, the 
resilient sealing element 240 will compensate for any 
possible gap between the underside of the closure 200 and 
the rim 217 of the container. 

The membrane 220 is positioned and then sealed 
across the top of the container mouth by such methods as 
described above, for example by heat sealing. 

Once the membrane 220 is removed by the consumer, 
prior to the first discharge of product from the 
container, the resilient sealing element 240 will also 
provide a gas-tight re-seal, as described above, by 
pressing against the rim 217 of the container's mouth. 
Since the sealing element 240 is resilient it will 
compensate for the removal of the membrane 22 0 even 
though this will slightly increase the gap between the 
underside of the closure 200 and the top of the rim 217 
of the container. 

To be able to discharge product from the container 
the closure may simply be removed by unscrewing from the 
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container. Alternatively the closure could have an 
orifice 290 in its upper surface. This orifice 290 would 
then need to be sealed in a gas-tight manner to maintain 
the life of the product within the container 210. This 
may be achieved in a number of different ways not all of 
which are shown in Figure 5 . 

For instance, another secondary closure device 300 
could be associated with the primary closure 2 00. This 
secondary closure could be in the form of a cover 310. 
This cover 310 could be hinged to the primary closure 
200, at, for example, the point marked 280 in Figure 5. 
Alternatively, the secondary closure 300 could have a 
sliding relationship with the closure 200, or simply be 
completely detachable. 

On the underside of the secondary closure 300 a 
simple plug could be formed which would have an 
interference fit with the orifice 290 to seal it thereby. 
Alternatively, an annulus 33 0 could be formed on the 
underside of the closure 300 which would have an 
interference fit with the outside of the orifice 290. Of 
course both alternatives could be also be employed at the 
same time. 

In one embodiment the orifice 290 may have a self- 
closing valve 250, such valves being well known in the 
art, provided. These valves typically do not provide a 
gas-tight re-seal without some form of mechanical 
interaction from a lid. Accordingly, in the embodiment 
with such a valve 250, as shown in Figure 5, a projection 
320 is formed on the underside of the cover 310. Further 
an annulus 330, as described above, is also formed on the 
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underside of the cover 310. The projection 320 presses 
against, or at least is very close to, the valve 250 when 
the secondary closure 3 00 is in the closed position in 
relation to closure 200. This prevents the valve 250 from 
opening. Further, and again when the secondary closure 
300 is in the closed position in relation to the closure 
200, the annulus 33 0 has an interference fit around the 
outside of the orifice 2 90. These two mechanical means 
provide a gas-tight seal. Accordingly, even when the 
membrane 220 has been removed from the container 210 the 
contents of the container 210 are maintained in a gas- 
tight manner. This is because of the resilient sealing 
element 24 0 together with the means described above 
provided on the secondary closure 300. 

Although the embodiment described above in relation 
to Figure 5 is shown with the closure at the top of the 
container it should be understood that in fact the 
closure could be situated at the bottom of the container. 

With regard to the membrane 20, 220 in any of the 
above described embodiments, it is possible to use 
aluminium foil. Such foil typically has a thickness of 
between 9 and 200 \im. However, other thicknesses are 
contemplated. Other metals and materials are also 
possible . 

Although it has been described how the membrane 20, 
220 is fitted inside the shell 30 prior to fitting the 
shell 30 to the container, it is also possible that 
instead the membrane is positioned over the rim of the 
container prior to the shell being fitted. In this case 
the membrane 20, 22 0 may be sealed to the rim of the 
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container by external pressure and/or heat supplied by 

the manufacturing apparatus. 

Also, the closure 100, 200 has been described as 

having screw threads 60, 260 which interact with 

corresponding screw threads on the container's neck. 

However, screw threads are not essential since the 

closure 100, 200 could be snap fitted to the container by 

means of beads well known in the art. 

Further, the membrane 20, 220 may be designed so 

that rather than being removable by peeling it is merely 
broken through so that the membrane may still be in 
position in the vicinity of, and on top of, the rim of 
the container. 

Further still, the type of container with which such 
a closure 100, 200 may be used is not limited to glass, 
but may be of other typically used materials such as PET, 
polypropylene or metal such as aluminium or tin-plated 
steel . 

Finally, the closure could be of the flip-top type. 



CLAIMS : 



WAD LESS CLOSURE 



1. A closure for a container, the closure comprising a 
shell formed from a first material, and a wadless 
membrane, wherein the membrane is adapted to be heat 
sealed to a rim of a container to provide a gas- 
tight barrier, and wherein the shell has a 
downwardly extending resilient sealing element 
formed from a second material different from the 
first material for providing an even sealing 
pressure to the membrane during heat sealing and for 
providing a gas-tight re-seal once the membrane has 
been broken or removed. 

2. A closure according to claim 1, wherein the second 
material is a thermo-plastic elastomer. 

3. A closure according to either of claims 1 and 2, 
wherein the second material is bi-in jectionally 
moulded with the first material. 

4. A closure according to any preceding claim, wherein 
the resilient sealing element is arranged so that 
when the closure is fitted to a container it presses 
against only the top of the rim of the container. 

5. A closure according to any preceding claim, 
including a stop being arranged to press against the 
top of the rim of the container to limit the axial 
movement of the closure relative to the container. 
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A closure according to any preceding claim, wherein 
the closure is designed such that it has to be 
rotational ly oriented to an associated container in 
a particular manner. 

A closure according to any preceding claim, wherein 
the membrane includes a metal foil. 

A closure according to any preceding claim, wherein 
the membrane is between 9 and 200 urn in thickness. 

A closure according to any preceding claim, wherein 
the membrane is peelably removable. 

A closure according to any preceding claim in 
combination with a container wherein said membrane 
is heat sealed to the rim of the container. 

A method of sealing a container with a closure, 
comprising the steps of: 

(a) moulding a shell according to any preceding 
claim, 

(b) fixing the shell to the container wherein a 
wadless barrier membrane is located between the 
shell and the container, and 

(c) adhering the membrane to a rim of the container 
by heat sealing. 

A method of sealing a container according to claim 
12, wherein the membrane is retained in the shell 
prior to being sealed to the rim of the container. 
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1 

WADLESS CLOSURE 

The present invention relates to a closure, 
comprising a shell and a membrane, for a container and a 
method of sealing a container with such a closure. 

Closures are known which comprise a membrane to be 
sealed to the rim of a container, overlain by a shell 
which protects the membrane's relatively delicate nature. 
Correspondingly, containers are known in association with 
these closures wherein a membrane has been sealed to the 
rim and is protected by a shell. Once the membrane is 
removed, the shell is then used to re-seal the container, 
since the shell is manufactured from a relatively good 
gas-tight material. This type of closure is often used 
for products such as coffee granules where it is 
necessary to have a gas-tight barrier well sealed over 
the container's opening to maintain shelf-life of the 
product. This barrier is provided by a membrane such as 
an aluminium foil. Once purchased, the shell is firstly 
removed. The foil is then also removed to allow access to 
the product. Since products are often not consumed all at 
once it is preferable that the container be closed by as 
good a gas-tight barrier and with as good a seal between 
barrier and container as possible. This is typically 
achieved by re-fitting the shell to the container. The 
shell alone is accepted as being a poorer gas-tight 
barrier than a well sealed membrane. 

One well known closure comprises a membrane and a 
wad which together rest inside a shell prior to fitting 
to the container. The membrane and wad have an adhesive 
positioned between them to retain the two together. A 



further layer of adhesive is positioned on the side of 
the membrane closest to the container, when fitted. When 
the shell is positioned on the container it provides a 
closing force which applies pressure to the further layer 
of adhesive and to the membrane. The layer of adhesive 
then adheres the membrane to the rim of the container. 
This may be achieved by heat activation of the adhesive 
layer by means of induction heating. Alternatively the 
adhesive may be of the so-called "hot melt glue" variety 
which does not require further heat for activation but 
rather, simply adheres the membrane to the rim of the 
container by means of the pressure applied by the shell. 

If induction heating is employed the heating may 
also be employed to weaken the layer of adhesive lying 
between the membrane and wad. This has the effect that 
when the shell is removed the wad remains within the 
shell and the membrane remains sealed and affixed to the 
rim of the container. 

The purpose of the wad is two-fold. Firstly, it 
provides a cushion-effect so that an even pressure is 
applied from the shell to the membrane. This has the 
advantage that if containers are used which have 
inherently uneven rim surfaces,- the membrane is still 
efficiently adhered to the rim to ensure effective 
sealing. Secondly, once the membrane has been removed by 
the user, the wad provides re-sealing qualities against 
the rim of the container. This is achieved by the 
resilient nature of the wad. The above described closure 
is taught in US-A-6, 277, 478 . 
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A problem inherent with this type of closure is that 
it is relatively expensive in that a wad and a membrane 
are provided. 

EP-A-1211180 discloses a closure which has only a 
membrane and no wad. To provide a sufficient force onto 
the membrane to seal it to the container's rim, by means 
of heat induction for instance, a rib is provided on the 
underside of the shell. This rib is present along and 
above the rim of the container so that the membrane is 
squeezed between the two during the sealing of the 
membrane to the rim. However, the rib is not resilient 
and does not provide an even force to cater for uneven 
rims as maybe typically found with glass containers. 
Accordingly, the membrane is not always perfectly sealed 
15 to the rim of the container. 

Further, in some instances there is a need for the 
closure to be oriented on the container in a particular 
manner. For example, if the closure and associated 
container are not circular in plan. In such a situation 
if the closure and container are held together by screw 
threads then there is a possibility, due to manufacturing 
tolerances in the physical size and relationship of the 
container and closure, that the rib will not be able to 
provide sufficient pressure, if any, to press the 
25 membrane onto the rim of the container during induction 
heating. Such a situation does not typically arise where 
there is no orientational requirement between the closure 
and container since the problem may be overcome by 
further twisting of the closure onto the container (so- 
30 called "torquing up") . 
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Another problem with the known rib-type closures is 
that since this rib is not resilient it does not provide 
a re- seal quality sufficient to provide a gas-tight seal 
to keep the product within the container fresh for a 
relatively long time, such as weeks or even months. 

Accordingly, it would be desirable to have a closure 
which has only a removable membrane for providing a gas- 
tight barrier on manufacture, but which also has a shell 
with good re-sealing qualities so that after the membrane 
has been removed by the user, the re-seal quality is 
sufficient to maintain the product within the container 
fresh for a relatively long time. Further, it would be 
desirable to have a closure which provides an even 
pressure to a membrane so that it may be sealed 
effectively to the rim of an associated container. 

In one aspect the present invention provides a heat 
scalable wadless container closure, the closure 
comprising a wadless membrane and a shell, wherein the 
membrane is adapted to be heat sealed to a rim of a 
container to provide a gas-tight barrier, and the shell 
has only a single downwardly extending resilient sealing 
element having a curved tapering elongate body with a 
base end adjacent the underside of the shell and a free 
end radially and axially spaced from the base end, the 
element arranged so that when the closure is fitted to a 
container the tapered free end presses against only the 
top of the rim of the container, to provide an even 
sealing pressure to the membrane during heat sealing and 
to provide a gas-tight re-seal once the membrane has been 
broken or removed, the free end of the element remaining 



axially spaced from the underside of the shell when the 
closure is fitted to a container. 

In another aspect the present invention provides a 
method of sealing a container with a closure comprising 
the steps of moulding a shell according to any of claims 
1 to 7, fixing the shell to the container wherein a 
wadless barrier membrane is located between the shell and 
the container, and adhering the membrane to a rim of the 

container by heat sealing. 

Further embodiments and features of the invention 

are disclosed in the dependent claims attached hereto. 
The present invention and its advantages will be 

better understood by referring, by way of example, to the 

following detailed description and the attached Figures, 

in which : 

Figure 1 shows a cross-section of a closure 
according to one embodiment of the invention, 

Figure 2 shows a cross-section of a membrane 
according to one embodiment of the invention, 

Figure 3 shows an enlarged view of a section of a 
closure showing one embodiment of a sealing element, 

Figure 4 shows an enlarged view of a section of a 
closure showing another embodiment of a sealing element, 
and 

Figure 5 shows a cross -sectional side view of yet 
another embodiment of a closure according to the present 
invention. 

In Figure l, a closure 100 comprises a shell 3 0 
which has a top plate and a downwardly extending skirt 
35. In this specification, orientational words such as 



"downwardly" are used with regard to the drawings and are 
not meant to be limiting. 

This skirt 35 has screw threads 60 positioned on the 
inside and projecting radially inward. These screw 
5 threads 60 interact with screw threads (not shown) 
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positioned on the outside of a container's neck area so 
as to enable the closure 100 to be screwed onto the 
container . 

A membrane 20 is also shown. Before being sealed to 
the container the membrane 20 is placed inside the 
closure 100 so that it initially rests on projections 70. 
These projections 70 exist in an annulus around the 
inside of the skirt 35. They may be either in the form of 
a continuous annulus or a discontinuous annulus. 
Alternatively, no projections 70 may be provided and the 
membrane 20 may just rest on the threads 60. 

Membrane 20 lies on top of the container and 
provides a gas-tight barrier when adhered to the rim of 
the container. This is not only due to the seal between 
the rim and the membrane (20) but also due to the oxygen 
barrier qualities of the membrane (20) . 

From the underside of the shell 30 a downwardly 
extending claw-type sealing element 40 is present in a 
annulus around the inside of the perimeter of the shell 
30. Such a claw-type sealing element is known from GB-A- 
2,222,821. 

A stop 50 downwardly extending from the underside of 
the shell may also be present. This stop 50 is also 
annular and lies around the perimeter of the shell but 
radially inward from the claw-type sealing element 40. 

The claw-type sealing element 40 is a rib which, in 
cross-section, tapers towards the end distal from the 
shell. It has a curved nature so that it gently curves 
radially inward. However, the sealing element 40 may also 
curve radially outward. 



During manufacture, the membrane 20 is fitted inside 
the shell 30 and held either by projections 70 or threads 
60. The shell 30 is then fitted to the container so that 
the threads 60 interact to hold the two together. The 
shell 30 may be fitted by either being pushed over the 
container's mouth or by rotation. If fitted by being 
pushed over the container's mouth, the shell will flex 
slightly to allow the threads 60 on the inside of the 
skirt to jump or pass over the threads 70 on the outside 
wall of the container before resuming its initial shape 
to ensure that the two sets of threads engage properly. 

Once in place, the resilient sealing element 40 
provides a force to push the membrane onto the rim of the 
container. The force is evenly distributed by the 
resilient nature of the sealing element 40 which ensures 
that even when containers with uneven rims are used the 
membrane may be efficiently sealed to the container. 
Typical materials used to fabricate containers which may 
have uneven rim surfaces are glass and metal. In the 
latter case, metal containers which have welded seams 
often have a so-called "weld-step" on the rim which can 
exacerbate the unevenness. 

A cross-section of one type of membrane 20 is shown 
in Figure 2. The membrane 20 has a layer of sealing 
adhesive 24 shown on its lower surface. However, this 
layer of adhesive 24 may be provided directly on to the 
rim of the container, rather than as a layer with the 
pre-formed membrane 20. If non-heat-activated adhesive 24 
is employed the pressure provided by the sealing element 
40 will seal the membrane 20 to the rim of the container. 
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However, if heat-activated adhesive 24 is employed the 
combined container and closure 100 are passed through 
apparatus which provides heat to the adhesive layer 24. 
One typical method is by induction-heating of the 
membrane 20, which then passes heat to the adhesive layer 
24 by means of conduction. In this case the membrane 20 
has to have at least a partial metallic composition. 
However, other forms of heating the adhesive 24 are known 
such as direct conduction heating. In addition to heat 
being provided, pressure is provided by the resilient 
sealing element so that the combination of the heat and 
pressure seals the membrane 20 to the rim of the 
container . 

The heating of the heat-activated adhesive layer 24 
15 activates its adhesive qualities so that the membrane 20 
is adhered to the rim of the container, thus providing an 
air-tight, integral and hermetic barrier. However, the 
adhesive may be chosen so that the membrane may be easily 
peeled off from the rim of the container. 

To aid the peeling off of the membrane a tab (not 
shown) may be positioned at its edge. In this case the 
tab may either be downwardly depending from the edge of 
the membrane so that it is sandwiched between the two 
sets of threads 60, or may be bent back on itself so that 
it lies on the top of the membrane. Alternatively, the 
tab may be positioned on top and away from the edge of 
the membrane 20. Another possibility is that no tab 
exists but rather the membrane is sized so that it is 
slightly larger than the outer rim of the container to 
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provide an edge which can be gripped by the user to aid 
peeling off of the membrane. 

The membrane 20 may also have a layer 26 on its 
upper surface. This layer may comprise any combination of 
5 print or lacquer and may also consist of a protective 
layer formed from a polymer. This layer may also be 
embossed . 

It has been found that, contrary to expectation, the 
sealing element 40 is not damaged by the heating effect 
10 by, for instance, permanent deformation and therefore 
does not lose its resilience. 

Once the user removes the shell 30 and the membrane 
20, in order to access the product within the container, 
the shell 30 is ideally re-fitted to reduce degradation 
15 of the product by contact with the atmosphere. This is 
achieved since the shell 30 may be manufactured from a 
gas-tight barrier material and it is re-sealed to the rim 
of the container by screwing it onto the container. The 
re-seal effect is provided by the sealing element 40 
20 interacting with the top of the rim of the container. 

Since the sealing element 40 is resilient it applies even 
pressure even onto an uneven surface such as may occur 
with glass or metal containers. 

Further, it should be understood that the well- 
25 sealed initial membrane provides a degree of gas- 
tightness which is required to keep a product, on the 
shelf of a shop or in a warehouse, fresh for many months. 
Conversely, the degree of gas-tightness required after 
the product has been bought and opened is less since 
30 typically the product is consumed within a few weeks. 



Accordingly, it is accepted that the gas-tight 
barrier properties of a re-fitted shell are poorer than 
the initial well-sealed membrane. However, it has been 
shown that a shell with the above described resilient 
element substantially improves the gas-tightness compared 
to the prior art. 

To prevent over-tightening of the shell 30 with the 
container, a stop 50 may be provided as described above 
with reference to Figure 1. The rim of the container will 
meet the underside of the stop 50 and prevent the shell 
30 from moving closer to the rim of the container. 

It may be arranged that the resilient sealing 
element 40 is pinched between the stop and the rim of the 
container to provide a seal. 

In Figures 3 and 4 two further embodiments of 
resilient sealing elements are shown. The element 42 
Figure 3 takes the form of a "finger" shape. Although 
shown as approximately having the same cross-section 
along its length it could be f rusto-conical in shape. 

Figure 4 shows an embodiment whereby a block of 
resilient material 44 different from the material of the 
rest of the closure, is formed with the material of the 
rest of the closure using such known methods as bi- 
injection moulding to produce a one-piece closure. An 
example of such resilient material is TPE (thermo-plastic 
elastomer) . 

Another embodiment of the present invention is shown 
in Figure 5 and relates to closures which have to be 
oriented onto an associated container neck in a 
particular way so that the closure and container lie in a 



specific orientation relative to one another. Such 
closures and containers are known in which the cross- 
sectional shape is oval. However, other non-circular 
shapes are also contemplated. For example, shampoo or 
shower-gel like containers are often produced wherein the 
closure fits onto the shoulder of the container such that 
there is an unbroken surface between the two. Of course, 
there could be reasons why container/closure combinations 
which are circularly shaped in plan may be required to 
have orientational relationships. Further, such 
container/closure combinations can of course also be used 
for other products such as food products. 

A container 210 is- shown with a closure 200 fitted. 
The container has a neck portion 215 which includes 
threads 216 on its outer radial surface. These threads 
216 are for interaction with the threads 260 on the 
closure 200 so as to hold the two parts 200,210 together. 
Although not shown,. it is contemplated that the closure 
is not circular in plan but rather is oval. Accordingly, 
the closure 200 can only sit correctly on the container 
in two positions (each 180 degrees away from the other, 
about an axis running through the container 210 and 
closure 200 through the centre of the discharge orifice 
290) to produce the overall desired shape. 

To ensure that the container 210 and closure 200 
will fit together correctly and to seal the container 
with the closure the threads 216, 260 are carefully 
designed. However, due to the nature of the material used 
in the manufacture of the container and closure and the 
tolerances which are inherent in such manufacturing 



processes it is not possible to guarantee a gas-tight 
seal between the container 210 and closure 200. 

By use of the above described invention this problem 
is overcome and it is possible to provide this gas-tight 
seal after filling. 

This is achieved by having a downwardly depending 
resilient sealing element 240 which provides an even 
sealing pressure to a membrane 220 which is positioned 
across the top and over the orifice 290 of the container 
neck 215. This is achieved because the resilient sealing 
element 24 0 will compensate for the tolerances of the 
closure/container combination. In other words, the 
resilient sealing element 240 will compensate for any 
possible gap between the underside of the closure 200 and 
the rim 217 of the container. 

The membrane 220 is positioned and then sealed 
across the top of the container mouth by such methods as 
described above, for example by heat sealing. 

Once the membrane 22 0 is removed by the consumer, 
prior to the first discharge of product from the 
container, the resilient sealing element 240 will also 
provide a gas-tight re-seal, as described above, by 
pressing against the rim 217 of the container's mouth. 
Since the sealing element 240 is resilient it will 
compensate for the removal of the membrane 220 even 
though this will slightly increase the gap between the 
underside of the closure 200 and the top of the rim 217 
of the container. 

To be able to discharge product from the container 
the closure may simply be removed by unscrewing from the 
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container. Alternatively the closure could have an 
orifice 290 in its upper surface. This orifice 290 would 
then need to be sealed in a gas-tight manner to maintain 
the life of the product within the container 210. This 
may be achieved in a number of different ways not all of 
which are shown in Figure 5. 

For instance, another secondary closure device 300 
could be associated with the primary closure 200. This 
secondary closure could be in the form of a cover 310. 
This cover 310 could be hinged to the primary closure 
200, at, for example, the point marked 280 in Figure 5. 
Alternatively, the secondary closure 300 could have a 
sliding relationship with the closure 200, or simply be 
completely detachable. 

On the underside of the secondary closure 300 a 
simple plug could be formed which would have an 
interference fit with the orifice 290 to seal it thereby. 
Alternatively, an annulus 330 could be formed on the 
underside of the closure 300 which would have an 
interference fit with the outside of the orifice 290. Of 
course both alternatives could be also be employed at the 
same time . 

In one embodiment the orifice 290 may have a self- 
closing valve 250, such valves being well known in the 
art, provided. These valves typically do not provide a 
gas-tight re-seal without some form of mechanical 
interaction from a lid. Accordingly, in the embodiment 
with such a valve 250, as shown in Figure 5, a projection 
320 is formed on the underside of the cover 310. Further 
an annulus 330, as described above, is also formed on the 



underside of the cover 310. The projection 320 presses 
against, or at least is very close to, the valve 250 when 
the secondary closure 300 is in the closed position in 
relation to closure 200. This prevents the valve 250 from 
opening. Further, and again when the secondary closure 
300 is in the closed position in relation to the closure 
200, the annulus 330 has an interference fit around the 
outside of the orifice 290. These two mechanical means 
provide a gas-tight seal. Accordingly, even when the 
membrane 220 has been removed from the container 210 the 
contents of the container 210 are maintained in a gas- 
tight manner. This is because of the resilient sealing 
element 240 together with the means described above 
provided on the secondary closure 300. 

Although the embodiment described above in relation 
to Figure 5 is shown with the closure at the top of the 
container it should be understood that in fact the 
closure could be situated at the bottom of the container. 

With regard to the membrane 20, 220 in any of the 
above described embodiments, it is possible to use 
aluminium foil. Such foil typically has a thickness of 
between 9 and 200 (am. However, other thicknesses are 
contemplated. Other metals and materials are also 
possible . 

Although it has been described how the membrane 20, 
220 is fitted inside the shell 30 prior to fitting the 
shell 30 to the container, it is also possible that 
instead the membrane is positioned over the rim of the 
container prior to the shell being fitted. In this case 
the membrane 20, 220 may be sealed to the rim of the 



container by external pressure and/or heat supplied by 

the manufacturing apparatus. 

Also, the closure 100, 200 has been described as 

having screw threads 60, 260 which interact with 

corresponding screw threads on the container's neck. 

However, screw threads are not essential since the 

closure 100, 200 could be snap fitted to the container by 

means of beads well known in the art. 

Further, the membrane 20, 220 may be designed so 

that rather than being removable by peeling it is merely 

broken through so that the membrane may still be in 
position in the vicinity of, and on top of, the rim of 

the container. 

Further still, the type of container with which such 
a closure 100, 200 may be used is not limited to glass, 
but may be of other typically used materials such as PET, 
polypropylene or metal such as aluminium or tin-plated 
steel . 

Finally, the closure could be of the flip-top type. 
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A heat sealable wadless container closure, the 
closure comprising a wadless membrane and a shell, 
wherein the membrane is adapted to be heat sealed to 
a rim of a container to provide a gas-tight barrier, 
and the shell has only a single downwardly extending 
resilient sealing element having a curved tapering 
elongate body with a base end adjacent the underside 
of the shell and a free end radially and axially 
spaced from the base end, the element arranged so 
that when the closure is fitted to a container the 
tapered free end presses against only the top of the 
rim of the container, to provide an even sealing 
pressure to the membrane during heat sealing and to 
provide a gas-tight re-seal once the membrane has 
been broken or removed, the free end of the element 
remaining axially spaced from the underside of the 
shell when the closure is fitted to a container. 

A closure according to claim 1, including a stop 
being arranged to press against the top of the rim 
of the container to limit the axial movement of the 
closure relative to the container. 

A closure according to either of claims 1 and 2, 
wherein the closure is designed such that it has to 
be rotationally oriented to an associated container 
in a particular manner. 



A closure according to any preceding claim, wherein 
the membrane includes a metal foil. 

A closure according to any preceding claim, wherein 
the membrane is between 9 and 200 jam in thickness. 

A closure according to any preceding claim, wherein 
the membrane is peelably removable. 

A closure according to any preceding claim, wherein 
the sealing element is a claw-type sealing element. 

A closure according to any preceding claim in 
combination with a container wherein said membrane 
is heat sealed to the rim of the container. 

A method of sealing a container with a closure, 
comprising the steps of: 

(a) moulding a shell according to any preceding 
claim, 

(b) fixing the shell to the container wherein a 
wadless barrier membrane is located between the 
shell and the container, and 

(c) adhering the membrane to a rim of the container 
by heat sealing. 

A method of sealing a container according to claim 
8, wherein the membrane is retained in the shell 
prior to being sealed to the rim of the container. 



A closure substantially as hereinbefore described 
with reference to, and as shown in, Figures 1, 3, 4 
and 5 . 
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(54) A CLOSED RECEPTACLE PROVIDED WITH A 
SECURITY DEVICE 




(71) We, LE BOUCHAGE MECANIQUE 
(L.B.M.) a Body Corporate organised under 
the laws of the French Republic, of 6, rue 
Anatole de la Forge, 75017 Paris, France, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

There is known a large number of 
security devices intended to prevent 
fraudulent introduction of a liquid into a 
receptacle which initially contains a drink 
such as wine or liquer, of which the origin is 
guaranteed by a label or trade mark. 

Such security devices are often formed 
by an assembly of elements (valve, seating, 
cover member) maintained on the neck of 
the receptacle by a sleeve of plastics 
material such as polyethylene, the sleeve 
being itself strongly held on the neck by 
means such as notches and grooves, 

These security devices may be covered 
with a cap or closure of which the function 
is at the same time to indicate, after the first 
opening of the receptacle, that the 
receptacle has been opened, and to prevent 
any fraudulent manipulation of the sleeve 
with the intention of interfering with the 
security device. 

In general these closures have a line of 
weakening situated above a line of 
mounting on the sleeve. Thus at the time of 
first opening of the receptacle which is 
generally achieved by unscrewing of the 
upper part of the closure, the latter is 
broken along the line of weakening, 

The lower portion of the closure remains 
mounted on the sleeve and consequently is 
resistant to manipulations designed to 
remove the sleeve in order to interfere with 
the valve. . 

Unfortunately because of the relative 
elasticity of the plastics material forming 
the sleeve and also the usual manufacturing 
tolerances of bottles, it cannot be excluded 
that by exercising a strong axial force on 
the sleeve, it is possible to separate the 
latter from the neck without damaging the 



part of the closure which remains mounted 
on the sleeve; this detracts from the 
absolute character of the guarantee, 

According to the invention there is 
provided a closed receptacle comprising a 
neck terminating in a mouth, the neck 
being provided with a security device to 
prevent refilling of the receptacle, a sleeve 
surrounding the end of the neck adjacent 
the mouth and security device, and a 
closure comprising a skirt surrounding the 
sleeve and a portion of the neck below the 
sleeve, the skirt being provided with an 
upper line of weakness around the sleeve to 
be broken when the receptacle is first 
opened and a lower line of weakness 
adjacent the lower edge of the sleeve, the 
skirt being attached to the sleeve between 
the lines of weakness and to the neck below 
the lower line of weakness, The closure 
may be mounted to the sleeve and neck by 
crimping. 

It is not possible, or at least very difficult, 
to remove the sleeve which contains the 
device rendering the receptacle 
unrefillable. If it is attempted however to 
separate the sleeve from the bottle, the 
second line of weakening is necessarily 
broken which allows such fraudulent 
manipulation to be detected. 

An embodiment of the invention will be 
described by way of example with reference 
to the accompanying drawings, in which: 

Figure 1 is an elevation of a closure 
before mounting on the sleeve and neck of 
a bottle, 

Figure 2 is an -elevation of the closure of 
Figure 1 after mounting on the sleeve and 
on the neck of the bottle, and 

Figure 3 is a half section of the closure of 
Figure 2 after mounting and showing a 
valve device within -the sleeve intended to 
prevent fraudulent refilling of the bottle, 

After application of the closure to the 
bottle, the bottle with the closure of Figure 
1, is distinguished from a bottle with the 
usual type of closure by the presence of two 
lines of weakening indicated by 1 and 2 
respectively. In this embodiment these lines 
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of weakening are formed by perforations of 
the wall of the closure separated by narrow 
bridges of material. 
After closure, see Figure 2, the 
5 appearance of the closure of Figure' 

I is modified by the presence of a 
screw thread 3 corresponding to that of the 
sleeve and by lines of crimping 4 and 5 in 
the neighbourhood of and below the lines 

10 of weakening 1 and 2. 

The function of such a closure will be 
better understood with reference to Figure 
3. 

This Figure shows, in section, the neck 6 

15 of a bottle on which is mounted an anti- 
fraudalent refilling valve device. 

This device comprises a seating 7 
mounted on the neck cooperating with a 
valve 8 above which is a cup 9 intended to 

20 prevent access to the valve from above. 
This cup is provided with ports 10 intended 
to allow flow of the liquid contained in the 
bottle at the moment of pouring. The 
assembly of these elements is held on the 

25 upper part of the neck of the bottle by a 
sleeve of plastics material 11 which is 
securely fixed on the neck. The wall 
thickness of the sleeve exceeds that of the 
cup 9. In the construction shown in Figure 

30 3 the sleeve is secured by the_ penetration 
of a projection 12 on the neck 6 into a 
groove 13 provided at the base of the sleeve 

II on its internal wall. 

This assembly is covered by the closure 

35 shown in Figures 1 and 2 of which the skirt 
is sufficiently long to descend below the 
lower part of the sleeve 1 1 . This closure is 
crimped around the sleeve and within 
groove 14, at 4, below the line of 

40 perforations 1, and within groove 15 in the 
neck, at 5, below the line of perforations 2. 

At the time of application of the closure 
to the neck there is also applied by means 
of rollers screw threading 3 in the wall of 

45 the closure above the line of weakening 1, 
this screw threading corresponding to 
screw threading 16 provided on the external 
wall of the sleeve at its upper part. 
An impervious sealing disc or cap 17 is 

50 held on the upper end of the sleeve by the 
jjase 18 of the closure. 

On first opening the upper part of the 
closure, the bridges of the line of 
weakening 1 are broken which allows the 

55 bottle to be opened and the contents to be 
discharged. However it is impossible to 



have access to the valve which is protected 
by the bowl 9 so that it is not possible to 
reintroduce a liquid into the bottle. 

If it is attempted to remove the sleeve by 60 
pressing on the engagement of the groove 
13 of the sleeve with the projection 12 of 
the neck, the bridges of the second line of 
weakening 2 are torn so that the lower part 
of the closure below this line is retained on 65 
the neck by the crimping 5. 

WHAT WE CLAIM IS:— 

1. A closed receptacle comprising a neck 
terminating in a mouth, the neck being 
provided with a security device to prevent 70 
refilling of the receptacle, a sleeve 
surrounding the end of the neck adjacent 

the mouth and security device, and a 
closure comprising a skirt surrounding the 
sleeve and a portion of the neck below the 75 
sleeve, the skirt being provided with an 
upper line of weakness around the sleeve to 
be broken when the receptacle is first 
opened and a lower line of weakness 
adjacent the lower edge of the sleeve, the 80 
skirt being attached to the sleeve between 
the lines of weakness and to the neck below 
the lower line of weakness. 

2. A receptacle according to Claim 1, in 
which the skirt is attached to the sleeve and 85 
neck by crimping. 

3. A receptacle according to Claim 1 or 
Claim 2, in which the sleeve and neck are 
each provided with a groove at the 
respective locations at which the skirt is 90 
attached. 

4. A receptacle according to Claim 1, 2 or 
3, in which the upper end of the sleeve is 
externally screw-threaded and a 
corresponding screw-thread is applied to. 95 
the upper portion of the skirt. 

5. A receptacle according to Claim 1, 
substantially as hereinbefore described with 
reference to Figure 3 of the accompanying 
drawings. 100 

For the Applicants, 
RA WORTH, MOSS & COOK, 
Chartered Patent Agents, 
36, Sydenham Road, 
Croydon, Surrey, 
and 

75, Victoria Street, 
Westminister, 
London, S.W.I. 
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(54) CHILD-PROOF CLOSURE 



(71) We, Nova-Handels AG, a Swiss 
Company of Josefstrasse 84, CH-8031 Zurich, 
Switzerland, do hereby declare the invention, 
for which we pray that a patent may be 

5 granted to us, and the method by which it is 
to be performed, to be particularly described, 
in and by the following statement: — 

The invention relates to the provision of 
a child-proof closure. 

10 Closures for containers especially bottles 
are mass production items which require 
low cost manufacturing measures. The pre- 
sent invention is intended to provide for such 
closures in a way that children, according 

15 to existing and future legal prescriptions, 
cannot open these closures, whereas there 
is only a minimum rise in manufacturing 
costs. 

According to the present invention we pro- 

20 vide a chM-proof closure for a container 
comprising a first part formed as a sleeve 
intended to be fixed in position on the con- 
tainer and a second part formed as a lid 
adapted to close an upper open end of the 

25 sleeve, at least one of the parts of the closure 
being made of elastically deformable ma- 
terial, the sleeve and lid having interlocldng 
parts which, when the lid is in its closed- 
position interlock with one another so that 

30 the sleeve cannot be opened by a simple 
upward movement of the lid, disengagement 
of the interlocking parts to. permit opening 
of the lid being effected by squeezing. 
Preferably the sleeve and the lid have 

35 interlocking parts which, in the closed posi- 
tion, engage .at. the end of one of the dia- 
meters of the parts Le. an interlocldng dia- 
meter in such." a way, that they disengage 
when one of' the parts is squeezed either 

40 along the interlocking diameter or along a- 
force diameter displaced thereform. 

In this specification- we refer to diameters 
and to an oval deformation and these terms 
have been chosen in order to create simple 

45 definitions and also, because very important 
applications of the invention comprise norm- 
ally circular closures. This, of course, does 
not exclude closures which are otherwise 
shaped, e.g. ovally or polygon-ally. Due to 

50 the fact, that the closure has to be deformed 
ovally during the operation of. .opening, 



small children do not have access to the 
contents of the container; primarily, because 
children below a certain age are unable to 
exercise movements, the direction of which 55 
are not congruent with the direction of open- 
ing or to exercise acts, the reason of which 
they do not yet understand, both simul- 
taneously with the opening operation itself; 
secondly, because, these children lack the 60 
strength to deform the lids properly. The 
interlocking parts may be placed at both 
ends of the mterlocking diameter and the 
closure may consist of a sleeve part, and a 
separate screw or push-on lid. 65 

Another possibility is to provide inter- 
locking parts only at one end of the inter- 
locking diameter, the other end of the 
mterlocking diameter bearing a hinge. This 
design is a one-piece-closure with a hinge 70 
action lid. 

Depending on the design and the situation 
of the mterlocking parts, there is a multitude 
of variations in the closure design. Two 
diametrically opposed examples are, one in 75 
which there is a 90° angle between the inter- 
locldng diameter and the diameter which ■ 
receives the defonning force and the other 
in which the two diameters coincide. 

Both examples can be realised by a design 80 
representing a closure which is very easy 
to manufacture. If it is provided with a 
push-on lid, the sleeve may have two hooks 
which protrude outwardly and the lid may 
have corresponding openings, and in order 85 
to unlock, the force can be exercised on the 
lid. . In that case, there is preferably an angle 
of '90° between the interlocldng diameter 
and force diameter. The mterlocking dia- 
meter increases until the openings get free 90 
from the protruding hooks. It is also pos- 
sible to exercise the force on the sleeve, 
in which case the force will work on the 
interlocking diameter itself and consequently, 
this diameter shrinks until the protruding 95 
hooks have left the openings in an inward 
direction. Hinged closures can be advan- 
tageously designed in which case the de- 
forming force does not work exactly on a 
diameter but on two force radiuses which 100 
include an obtuse angle 2a, the resulting 
force being directed away from the hinge 



2 



1,484,517 



2 



facilities the unlocking in addition to the 
oval deformation. 

The oval deformation may be facilitated 
by providing more wall strength at the ends 
5 of the force diameter or the force radiuses 
than at the ends of the interlocking diameter. 

The drawings show by way of example 
embodiments of the invention. 

Figure 1 is an axial section through one 
10 design of the closure; 

Figure 2 shows the sleeve of this closure 
in plan seen from above; 

Figure 3 shows the lid of this closure in 
plan seen from above; 
15 Figure 4 is a side-view of the lid of this 
closure, seen from the right or the left side 
of figure 3; 

Figures 5 and 7 are side views of other 
embodiments of the child proof closure; and 
20 Figure 6 is a view from above on a part 
of the opened closure of figure 5, mainly 
showing the inside of the lid. 

As illustrated in Figures 1 to 4 the sleeve 
3 of the closure fits on the neclc 1 of a con- 
25 tainer and can be secured in position in 
different ways, e.g. by glueing, welding, 
screwing or other means, a snap-on securing 
means being shown. The sleeve 3 has a 
dispensing tube 5. and at diametrically 
30 opposed positions on its outer surface an 
outwardly protruding hook 7 is situated. 

A lid 9 has a sealing bung in the form 
of a ring 11 winch co-operates with the 
outer-end of the dispensing tube 5 and two 
35 locking assemblies 13 are situated at dia- 
metrically opposed positions of the lid 
(figures 3 and 4), the assemblies each being 
formed as an aperture 17 within a pro- 
truding radial fian.ae 15 which can be clearly 
40 seen in figure 3. Furthermore (figure 4) the 
lid has two openings 21 in its periphery 19 
directly above the flanges 15 so that the 
openings 17 and 21 are not separated. As 
shown in figure 1, lid 9 is positioned upon 
45 the sleeve 3, both hooks 7 on the sleeve 3 
entering into the openings 17 and 21 on 
the lid 9. 

• On the lid the line 23 in Figure 3 indi- 
cates what we call the interlocking diameter 

50 because of the interlocking parts at its ends. 
The dotted line 24 in Figure 3 indicates what 
we call the force diameter which, in this 
case forms a 90° angle with the interlock- 
ing diameter. If the thumb and index finger 

55 of a user apply inwardly directed force in 
the direction of the arrows along the force 
diameter 24 when the lid is in its closed 
position, the lid will consequently be de- 
formed into an oval in a way shown in 

60 dotted lines in figure 3. The lid lengthens 
in the direction of the interlocking diameter 
23 so that both locking assemblies 13 move 
outwardly to free the hooks 7 and the lid 
can then be opened by movement away 

65 from the sleeve. 



The lid has a skirt which has two finger 
rests 26 which can be provided with ribs, 
indicating where to press. Another method 
of opening the closure is mainly by deforma- 
tion of the sleeve in which case the part of 70 
the sleeve 3 which carries the hooks 7 can 
e.g. be so designed that hooks and sleeve 
may be elasticaUy and regularly compressed 
in relation to a mouth part 27 and a lower 
retaining part 28 of the sleeve. In this case 75 
the force diameter and the interlocking dia- 
meter are one and the same and both carry 
the reference 25 as in Figure 2. 

Figures 5 and 6 show a closure according 
to the invention with a hingle 30, which links 80 
the lid to the sleeve. Parts, equivalent or 
similar to the previous examples, carry the 
same numbers occasionally marked by an 
apostrophe. This applies also to a closure 
according to figure 7 which, however, shows 85 
a snap hinge 36, 37 which locks the lid 9 1 
in its open or closed position by spring force. 
These closures have only one hook 7 and 
one locking assembly 13. The finger rests 
26 1 are not positioned exactly at the ends 90 
of a diameter, but they are positioned a 
little more towards the hinge as in figure 6. 
The middle of the finger rests enclose to- 
gether with a radius through the eye hole 
an angle a. which is larger than 90°, the 95 
preferred size of the angle w being between 
100° and 120°. 

This design does not show a force dia- 
meter and we call the two directions of the 
applied finger force the "force radiuses". 100 
The resulting force radiuses in figure 6 carry 
the reference number 24 1 . The forces 
exercised by the fingers of a user are effec- 
tive in the direction of the force radiuses 24 1 
inwardly to produce a force component in 105 
the direction of arrow 34. The counter 
force of this force component is exercised by 
a hand, which lays on the sleeve part 3 1 , via 
the hinge 30. Consequently this closure 
deforms nearly exclusively in the direction 110 
of the arrow 34 which very effectively faci- 
litates an opening operation. A lid which 
is deformed as described is shown in figure 
6 by a doited line. 

The oval deformation of lid 9 1 is facilitated 115 
by weakening the skirt 19 1 at the ends of 
interlocking diameter 23 in relation to the 
ends of the force radiuses (figure 6). This 
applies accordingly to the lid 9 in figure 3. 
The skirt 19 shows its greatest strength at 120 j 
the ends of force diameter 24. _S 

Instead of the examples shown in the 
drawings with one or two outwardly protrud- 
ing hooks on the sleeve it is also possible to 
provide inwardly protruding hooks on the 125 s 
sleeve. The shown examples with out- 
wardly protruding hooks on the sleeve and 
cooperating openings in the lid are elected 
because of advantages in relation to injec- * 
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tion mould design. Apart from that, the 
esthetic possibilities are very good. 

WHAT WE CLAIM IS: — 

5 

1. A child-proof closure for a container 
comprising a first part formed as a sleeve 
intended to be fixed in position on the con- 
tainer and a second part formed as a lid 

10 adapted to close an tipper open end of the 
sleeve, at least one of the parts of the closure 
being made of elastically deformable ma- 
terial, the sleeve and lid having interlocking 
parts which, when the lid is in its closed 

15 position interlock with one another so that 
the sleeve cannot be opened by a simple 
upward movement of the lid, disengagement 
of the interlocking parts to permit opening 
of the lid being effected by squeezing. 

20 2. A child-proof closure according to 
claim 1 wherein the sleeve and the lid have 
interlocking parts which, in the closed posi- 
tion, engage at the end of one of the dia- 
meters of the parts i.e. an interlocking dia- 

25 meter, in such a way, that they disengage 
when one of the parts is squeezed either 
along the interlocking diameter or along a 
force diameter displaced therefrom. 

3. A child-proof closure according to 
30 claim 2 including a pair of interlocking parts 

situated at both ends of the interlocking 
diameter. 

4. A child-proof closure according to 
claim 2 characterised by a pair of interlock- 

35 ing parts positioned at one end of the inter- 
locking diameter and a hinge between the 
sleeve and the lid positioned at the other 
end of "the interlocking diameter. 

5. A child-proof closure according to 
40 claim 2 or 3 wherein the interlocking parts 

are released by squeezing along a force 
diameter which forms an angle of substan- 
tially 90° with the interlocldng diameter. 

6. A child-proof closure according to 
45 claim 2 or 3 characterised by an angle of 

substantially zero between interlocking dia- 
meter and force diameter. 

7. A child-proof, closure according to 



claim 3 wherein the interlocking parts com- 
prise an outwardly protruding hook on the 50 
sleeve and a corresponding opening in the 
lid at each end of the interlocldng diameter. 

8. A. child-proof closure according to 
claim 4 wherein the interlocking parts com- 
prise an outwardly protruding hook on the 55 
sleeve and a corresponding opening in the 

lid at one end of the interlocldng diameter. 

9. A child-proof closure accordiny to 
any one of the preceding claims 2 to 7 
characterised by the fact that the part which 60 
is squeezed has finger grips at the ends of 

the force diameter of force radii. 

10. A child-proof closure according to 
claims 8 and 9 having a hinge between the 
sleeve and the lid characterised by the fact 65 
that disengagement of the sleeve and the lid 

is effected by squeezing along force radii 
which form an angle of between 100° and 
120° with a radius passing through the 
opening, the location of the finger grips 70 
indicating the position of the force radii. 

11. A child-proof closure according to 
any one of the preceding claims 2 to 10 
wherein the lid has a skirt which is 
strengthened at the ends of the force dia- 75 
meter or the force radiuses in relation to the 
ends of the interlocking diameter in order 

to facilitate an oval deformation. 

12. A child-proof closure according to 
claim 11 characterised by the fact that the 80 
skirt of the lid has a greater wall thickness 

at the ends of the force diameter or the 
force radiuses than at the ends of the inter- 
locking diameter. 

13. A child-proof closure according to 85 
any of claims 4 and 7 to 12 characterised by 

the fact that the hinge is a snap hinge. 

14. A child-proof closure substantially 
as hereinbefore described with reference to 

the accompanying drawings. 90 

WITHERS & ROGERS, 
Chartered Patent Agents, 
148—150, Holborn, 
London, EC1N 2NT. 
Agents for the Applicants. 
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Abstract of JP2000229651 
PROBLEM TO BE SOLVED: To double 
prevent the liquid leakage by covering a thin 
sealant on a bottle mouth, pressing it against 
an upper end face of the bottle mouth of a 
container to which the sealant is attached, 
circumferentially providing a flexible claw ring 
to prevent the liquid leakage around a top 
inner surface of a cap, bending the claw ring 
when the cap is screwed to the bottle mouth, 
and pressing it against the thin sealant. 
SOLUTION: A claw ring 2 bent to a center side 
of a cap is circumferentially provided opposite 
to an upper end face of a bottle mouth 3 close 
to an outer edge of a top inner surface 1a of 
the cap 1 . The upper end face 3a of the bottle 
mouth 3 is pressed against an aluminum foil 4, 
and the liquid leakage of a beverage is 
prevented by screwing a thread 1b provided 
on an inner circumferential wall of the cap 1 
with a thread 3b provided on an inner 
circumferential wall of the bottle mouth 3 to 
press the claw ring 2 against the aluminum foil 
4. A projecting ring 5 is circumferentially 
provided on the top inner surface 1a on the 
center side of the cap 1 close to a base part of 
the claw ring 2, and when the claw ring 2 is 
bent, the tip part is pressed against the 
projecting ring 5 to double prevent the liquid 
leakage. The leakage of the beverage is 
completely prevented thereby. 
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membrane (20,220) and a shell (30), wherein the 
membrane (20,220) is adapted to be heat sealed 
to a rim (217) of a container to provide a gas-tight 
barrier, wherein the shell (30) has a downwardly 
extending resilient sealing element (40,240) for 
providing an even sealing pressure to the membrane 
(20,220) during heat sealing and for providing a 
gas-tight re-seal once the membrane (20,220) has 
been broken or removed. 
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Description 
WADLESS CLOSURE 

[001] The present invention relates to a closure, comprising a shell and a membrane, for a 
container and a method of sealing a container with such a closure. 

[002] Closures are known which comprise a membrane to be sealed to the rim of a 

container, overlain by a shell which protects the membrane's relatively delicate nature. 
Correspondingly, containers are known in association with these closures wherein a 
membrane has been sealed to the rim and is protected by a shell. Once the membrane is 
removed, the shell is then used to re-seal the container, since the shell is manufactured 
from a relatively good gas-tight material. This type of closure is often used for 
products such as coffee granules where it is necessary to have a gas-tight barrier well 
sealed over the container's opening to maintain shelf-life of the product. This barrier is 
provided by a membrane such as an aluminium foil. Once purchased, the shell is firstiy 
removed. The foil is then also removed to allow access to the product. Since products 
are often not consumed all at once it is preferable that the container be closed by as 
good a gas-tight barrier and with as good a seal between barrier and container as 
possible. This is typically achieved by re-fitting the shell to the container. The shell 
alone is accepted as being a poorer gas-tight barrier than a well sealed membrane. 

[003] One well known closure comprises a membrane and a wad which together rest 

inside a shell prior f t» fitting to the container. The membrane and wad have an adhesive.,, 
positioned between them to retain the two together. A further layer of adhesive is 
positioned on the side of the membrane closest to the container, when fitted. When the 
shell is positioned on the container it provides a closing force which applies pressure to 
the further layer of adhesive and to the membrane. The layer of adhesive then adheres 
the membrane to the rim of the container. This may be achieved by heat activation of 
the adhesive layer by means of induction heating. Alternatively the adhesive may be of 
the so-called "hot melt glue" variety which does not require further heat for activation 
but rather, simply adheres the membrane to the rim of the container by means of the 
pressure applied by the shell. 

[004] If induction heating is employed the heating may also be employed to weaken the 
layer of adhesive lying between the membrane and wad. This has the effect that when 
the shell is removed the wad remains within the shell and the membrane remains 
sealed and affixed to the rim of the container. 

[005] The purpose of the wad is two-fold. Firstly, it provides a cushion-effect so that an 
even pressure is applied from the shell to the membrane. This has the advantage that if 
containers are used which have inherently uneven rim surfaces, the membrane is still 
efficiently adhered to the rim to ensure effective sealing. Secondly, once the membrane 
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has been removed by the user, the wad provides re-sealing qualities against the rim of 
the container. This is achieved by the resilient nature of the wad. The above described 
closure is taught in 
US 6277478 --. 

[006] A problem inherent with this type of closure is that it is relatively expensive in that 
a wad and a membrane are provided. 

[007] 

EP 121 1180 A--. 

discloses a closure which has only a membrane and no wad. To provide a sufficient 
force onto the membrane to seal it to the container's rim, by means of heat induction 
for instance, a rib is provided on the underside of the shell. This rib is present along 
and above the rim of the container so that the membrane is squeezed between the two 
during the sealing of the membrane to the rim. However, the rib is not resilient and 
does not provide an even force to cater for uneven rims as maybe typically found with 
glass containers. Accordingly, the membrane is not always perfectly sealed to the rim 
of the container. 

[008] Further, in some instances there is a need for the closure to be oriented on the 

container in a particular manner. For example, if the closure and associated container 
are not circular in plan. In such a situation if the closure and container are held together 
by screw threads then there is a possibility, due to manufacturing tolerances in the 
?y physical size and relationship of the container and closure? that the rib will not be able 

to provide sufficient pressure, if any, to press the membrane onto the rim of the 
container during induction heating. Such a situation does not typically arise where 
there is no orientational requirement between the closure and container since the 
problem may be overcome by further twisting of the closure onto the container 
(so-called "torquing up"). 

[009] Another problem with the known rib-type closures is that since this rib is not 

resilient it does not provide a re-seal quality sufficient to provide a gas-tight seal to 
keep the product within the container fresh for a relatively long time, such as weeks or 
even months. 

[010] Accordingly, it would be desirable to have a closure which has only a removable 
membrane for providing a gas-tight barrier on manufacture, but which also has a shell 
with good re-sealing qualities so that after the membrane has been removed by the 
user, the re-seal quality is sufficient to maintain the product wilhin the container fresh 
for a relatively long time. Further, it would be desirable to have a closure which 
provides an even pressure to a membrane so that it may be sealed effectively to the rim 
of an associated container. 

[01 1] ha one aspect the present invention provides a closure for a container, the closure 



WO 2006/000532 



PCT/EP2005/052701 



3 

comprising a wadless membrane and a shell, wherein the membrane is adapted to be 
heat sealed to a rim of a container to provide a gas-tight barrier, wherein the shell has a 
downwardly extending resilient sealing element for providing an even sealing pressure 
to the membrane during heat sealing and for providing a gas-tight re-seal once the 
membrane has been broken or removed. 

[012] In another aspect the present invention provides a method of sealing a container 
with a closure comprising the steps of moulding a shell, fixing the shell to the 
container wherein a wadless barrier membrane is located between the shell and the 
container, and adhering the membrane to a rim of the container by heat sealing, 
wherein the shell comprises a resilient sealing element for providing an even sealing 
pressure to the membrane during heat sealing and for providing a gas-tight re-seal once 
the membrane has been broken or removed 

[013] Further embodiments and features of the invention are disclosed in the dependent 
claims attached hereto. 

[014] The present invention and its advantages will be better understood by referring, by 
way of example, to the following detailed description and the attached Figures, in 
which: 

[015] Figure 1 shows a cross-section of a closure according to one embodiment of the 
invention, 

[016] Figure 2 shows a cross-section of a membrane according to one embodiment of the 

invention, r- 
[017] Figure 3 shows an enlarged view of a section of a closure showing one embodiment 

of a sealing element, 

[018] Figure 4 shows an enlarged view of a section of a closure showing another 

embodiment of a sealing element, and 
[019] Figure 5 shows a cross-sectional side view of yet another embodiment of a closure 

according to the present invention. 
[020] In Figure 1, a closure 100 comprises a shell 30 which has a top plate and a 

downwardly extending skirt 35. In this specification, orientational words such as 

"downwardly" are used with regard to the drawings and are not meant to be limiting. 
[021] This skirt 35 has screw threads 60 positioned on the inside and projecting radially 

inward. These screw threads 60 interact with screw threads (not shown) positioned on 

the outside of a container's neck area so as to enable the closure 100 to be screwed 

onto the container. 

[022] A membrane 20 is also shown. Before being sealed to the container the membrane 
20 is placed inside the closure 100 so that it initially rests on projections 70. These 
projections 70 exist in an annulus around the inside of the skirt 35. They may be either 
in the form of a continuous annulus or a discontinuous annulus. Alternatively, no 
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projections 70 may be provided and the membrane 20 may just rest on the threads 60. 

[023] Membrane 20 lies on top of the container and provides a gas-tight barrier when 

adhered to the rim of the container. This is not only due to the seal between the rim and 
the membrane (20) but also due to the oxygen barrier qualities of the membrane (20). 

[024] From the underside of the shell 30 a downwardly extending claw-type sealing 

element 40 is present in a annulus around the inside of the perimeter of the shell 30. 
Such a claw-type sealing element is known from GB-A-2,222,821. 

[025] A stop 50 downwardly extending from the underside of the shell may also be 
present. This stop 50 is also annular and lies around the perimeter of the shell but 
radially inward from the claw-type sealing element 40. 

[026] The claw-type sealing element 40 is a rib which, in cross-section, tapers towards the 
end distal from the shell. It has a curved nature so that it gently curves radially inward. 
However, the sealing element 40 may also curve radially outward. 

[027] During manufacture, the membrane 20 is fitted inside the shell 30 and held either by 
projections 70 or threads 60. The shell 30 is then fitted to the container so that the 
threads 60 interact to hold the two together. The shell 30 may be fitted by either being 
pushed over the container's mouth or by rotation. If fitted by being pushed over the 
container's mouth, the shell will flex slightly to allow the threads 60 on the inside of 
the skirt to jump or pass over the threads 70 on the outside wall of the container before 
resuming its initial shape to ensure that the two sets of threads engage properly. 

[028] >v Once in place, the resilient sealing element 40 provides a force t© push the 

membrane onto the rim of the container. The force is evenly distributed by the resilient 
nature of the sealing element 40 which ensures that even when containers with uneven 
rims are used the membrane may be efficientiy sealed to the container. Typical 
materials used to fabricate containers which may have uneven rim surfaces are glass 
and metal. In the latter case, metal containers which have welded seams often have a 
so-called "weld-step" on the rim which can exacerbate the unevenness. 

[029] ' A cross-section of one type of membrane 20 is shown in Figure 2. The membrane 
20 has a layer of sealing adhesive 24 shown on its lower surface. However, this layer 
of adhesive 24 may be provided directly on to the rim of the container, rather than as a 
layer with the pre-formed membrane 20. If non-heat-activated adhesive 24 is employed 
the pressure provided by the sealing element 40 will seal the membrane 20 to the rim 
of the container. However, if heat-activated adhesive 24 is employed the combined 
container and closure 100 are passed through apparatus which provides heat to the 
adhesive layer 24. One typical method is by induction-heating of the membrane 20, 
which then passes heat to the adhesive layer 24 by means of conduction. In this case 
the membrane 20 has to have at least a partial metallic composition. However, other 
forms of heating the adhesive 24 are known such as direct conduction heating. In 
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addition to heat being provided, pressure is provided by the resilient sealing element so 
that the combination of the heat and pressure seals the membrane 20 to the rim of the 
container. 

[030] The heating of the heat-activated adhesive layer 24 activates its adhesive qualities 
so that the membrane 20 is adhered to the rim of the container, thus providing an air- 
tight, integral and hermetic barrier. However, the adhesive may be chosen so that the 
membrane may be easily peeled off from the rim of the container. 

[03 1] To aid the peeling off of the membrane a tab (not shown) may be positioned at its 
edge. In this case the tab may either be downwardly depending from the edge of the 
membrane so that it is sandwiched between the two sets of threads 60, or may he bent 
back on itself so that it lies on the top of the membrane. Alternatively, the tab may be 
positioned on top and away from the edge of the membrane 20. Another possibility is 
that no tab exists but rather the membrane is sized so that it is slightly larger than the 
outer rim of the container to provide an edge which can be gripped by the user to aid 
peeling off of the membrane. 

[032] The membrane 20 may also have a layer 26 on its upper surface. This layer may 

comprise any combination of print or lacquer and may also consist of a protective layer 
formed from a polymer. This layer may also be embossed. 

[033] It has been found that, contrary to expectation, the sealing element 40 is not 

damaged by the heating effect by, for instance, permanent deformation and therefore 
does not lose its resilience. n f 

[034] Once the user removes the shell 30 and the membrane 20, in order to access the 
product within the container, the shell 30 is ideally re-fitted to reduce degradation of 
the product by contact with the atmosphere. This is achieved since the shell 30 may be 
manufactured from a gas-tight barrier material and it is re-sealed to the rim of the 
container by screwing it onto the container. The re-seal effect is provided by the 
sealing element 40 interacting with the top of the rim of the container. Since the 
sealing element 40 is resilient it applies even pressure even onto an uneven surface 
such as may occur with glass or metal containers. 

[035] Further, it should be understood that the well-sealed initial membrane provides a 

degree of gas-tightness which is required to keep a product, on the shelf of a shop or in 
a warehouse, fresh for many months. Conversely, the degree of gas-tightness required 
after the product has been bought and opened is less since typically the product is 
consumed within a few weeks. 

[036] Accordingly, it is accepted that the gas-tight barrier properties of a re-fitted shell are 
poorer than the initial well-sealed membrane. However, it has been shown that a shell 
with the above described resilient element substantially improves the gas-tightness 
compared to the prior art. 
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[037] To prevent over-tightening of the shell 30 with the container, a stop 50 may he 

provided as described above with reference to Figure 1. The rim of the container will 
meet the underside of the stop 50 and prevent the shell 30 from moving closer to the 
rim of the container. 

[038] It may be arranged that the resilient sealing element 40 is pinched between the stop 
and the rim of the container to provide a seal. 

[039] In Figures 3 and 4 two further embodiments of resilient sealing elements are shown. 
The element 42 Figure 3 takes the form of a "finger" shape. Although shown as ap- 
proximately having the same cross-section along its length it could be frusto-conical in 
shape. 

[040] Figure 4 shows an embodiment whereby a block of resilient material 44 different 
from the material of the rest of the closure, is formed with the material of the rest of 
the closure using such known methods as bi-injection moulding to produce a one-piece 
closure. An example of such resilient material is TPE (thermo-plastic elastomer). 

[041] Another embodiment of the present invention is shown in Figure 5 and relates to 
closures which have to be oriented onto an associated container neck in a particular 
way so that the closure and container lie in a specific orientation relative to one 
another. Such closures and containers are known in which the cross-sectional shape is 
oval. However, other non-circular shapes are also contemplated. For example, 
shampoo or shower-gel like containers are often produced wherein the closure fits onto 
the shoulder of €ie container such that there is an unbroken surface between the two: 
Of course, there could be reasons why container/closure combinations which are 
circularly shaped in plan may be required to have orientational relationships. Further, 
such container/closure combinations can of course also be used for other products such 
as food products. 

[042] A container 210 is shown with a closure 200 fitted. The container has a neck 

portion 215 which includes threads 216 on its outer radial surface. These threads 216 
are for interaction with the threads 260 on the closure 200 so as to hold the two parts 
200,210 together. Although not shown, it is contemplated that the closure is not 
circular in plan but rather is oval. Accordingly, the closure 200 can only sit correcdy 
on the container in two positions (each 180 degrees away from the other, about an axis 
running through the container 210 and closure 200 through the centre of the discharge 
orifice 290) to produce the overall desired shape. 

[043] To ensure that the container 210 and closure 200 will fit together correcdy and to 
seal the container with the closure the threads 216, 260 are carefully designed. 
However, due to the nature of the material used in the manufacture of the container and 
closure and the tolerances which are inherent in such manufacturing processes it is not 
possible to guarantee a gas-tight seal between the container 210 and closure 200. 
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[044] By use of the above described invention this problem is overcome and it is possible 
to provide this gas-tight seal after filling. 

[045] This is achieved by having a downwardly depending resilient sealing element 240 
which provides an even sealing pressure to a membrane 220 which is positioned across 
the top and over the orifice 290 of the container neck 215. This is achieved because the 
resilient sealing element 240 will compensate for the tolerances of the closure/ 
container combination. In other words, the resilient sealing element 240 will 
compensate for any possible gap between the underside of the closure 200 and the rim 
217 of the container. 

[046] The membrane 220 is positioned and then sealed across the top of the container 

mouth by such methods as described above, for example by heat sealing. 
[047] Once the membrane 220 is removed by the consumer, prior to the first discharge of 
product from the container, the resilient sealing element 240 will also provide a gas- 
tight re-seal, as described above, by pressing against the rim 217 of the container's 
mouth. Since the sealing element 240 is resilient it will compensate for the removal of 
the membrane 220 even though this will slightly increase the gap between the 
underside of the closure 200 and the top of the rim 217 of the container. 
[048] To be able to discharge product from the container the closure may simply be 

removed by unscrewing from the container. Alternatively the closure could have an 
orifice 290 in its upper surface. This orifice 290 would then need to be sealed in a gas- 
v tight manner to maintain the life of the product within the container 210. This may be 

achieved in a number of different ways not all of which are shown in Figure 5. 
[049] For instance, another secondary closure device 300 could be associated with the 

primary closure 200. This secondary closure could be in the form of a cover 310. This 
cover 310 could be hinged to the primary closure 200, at, for example, the point 
marked 280 in Figure 5. Alternatively, the secondary closure 300 could have a sliding 
relationship with the closure 200, or simply be completely detachable. 
[050] On the underside of the secondary closure 300 a simple plug could be formed which 
would have an interference fit with the orifice 290 to seal it thereby. Alternatively, an 
annulus 330 could be formed on the underside of the closure 300 which would have an 
interference fit with the outside of the orifice 290. Of course both alternatives could be 
also be employed at the same time. 
[05 1] In one embodiment the orifice 290 may have a self-closing valve 250, such valves 
being well known in the art, provided. These valves typically do not provide a gas-tight 
re-seal without some form of mechanical interaction from a lid. Accordingly, in the 
embodiment with such a valve 250, as shown in Figure 5, a projection 320 is formed 
on the underside of the cover 310. Further an annulus 330, as described above, is also 
formed on the underside of the cover 310. The projection 320 presses against, or at 
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least is very close to, the valve 250 when the secondary closure 300 is in the closed 
position in relation to closure 200. This prevents the valve 250 from opening. Further, 
and again when the secondary closure 300 is in the closed position in relation to the 
closure 200, the annulus 330 has an interference fit around the outside of the orifice 
290. These two mechanical means provide a gas-tight seal. Accordingly, even when 
the membrane 220 has been removed from the container 210 the contents of the 
container 210 are maintained in a gas-tight manner. This is because of the resilient 
sealing element 240 together with the means described above provided on the 
secondary closure 300. 

[052] Although the embodiment described above in relation to Figure 5 is shown with the 

closure at the top of the container it should be understood that in fact the closure could 

be situated at the bottom of the container. 
[053] With regard to the membrane 20, 220 in any of the above described embodiments, it 

is possible to use aluminium foil. Such foil typically has a thickness of between 9 and 

200 um. Other metals and materials are also possible. 
[054] Although it has been described how the membrane 20, 220 is fitted inside the shell 

30 prior to fitting the shell 30 to the container, it is also possible that instead 1he 

membrane is positioned over the rim of the container prior to the shell being fitted. In 

this case the membrane 20, 220 may be sealed to the rim of the container by external 

pressure and/or heat supplied by the manufacturing apparatus. 
[055] Also, the closure 100, 200 has been described as having screw threads 60, 260 >sr 

which interact with corresponding screw threads on the container's neck. However, 

screw threads are not essential since the closure 100, 200 could be snap fitted to the 

container by means of beads well known in the art. 
[056] Further, the membrane 20, 220 may be designed so that rather than being removable 

by peeling it is merely broken through so that the membrane may still be in position in 

the vicinity of, and on top of, the rim of the container. 
[057] Further still, the type of container with which such a closure 100, 200 may be used 

is not limited to glass, but may be of other typically used materials such as PET, 

polypropylene or metal such as aluminium or tin-plated steel. 
[058] Finally, the closure could be of the flip-top type. 
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Claims 

[001] A closure (100,200) for a container (210), the closure (100,200) comprising a 

wadless membrane (20,220) and a shell (30), wherein the membrane (20,220) is 
adapted to be heat sealed to a rim (217) of a container (210) to provide a gas- 
tight barrier, 
characterised in that, 

the shell (30) has a downwardly extending resilient sealing element (40,240) for 
providing an even sealing pressure to the membrane (20,220) during heat sealing 
and for providing a gas-tight re-seal once the membrane (20,220) has been 
broken or removed. 

[002] A closure (100,200) according to claim 1, wherein the closure is designed such 

that it has to be rotationafly oriented to an associated container (210) in a 
particular manner. 

[003] A closure (100,200) according to either of claims 1 or 2, wherein the membrane 

(20,220) includes a metal foil. 
[004] A closure (100,200) according to any preceding claim, wherein the membrane is 

between 9 and 200 um in thickness. 
[005] A closure (100,200) according to any preceding claim, wherein the membrane 

(20,220) is peelably removable. 
[006] A closure (100,200) according to any preceding claim in combination with a 

container wherein said membrane (20,220) is heat sealed to the rim (217) of the 

container. 

[007] A method of sealing a container with a closure (100,200) comprising the steps 

of: 

(a) moulding a shell (30), 

(b) fixing the shell (30) to the container wherein 

a wadless barrier membrane (20,220) is located between the shell (30) and the 
container, and 

(c) adhering the membrane (20,220) to a rim (217) of the container by heat 
sealing; 

characterised in that 

the shell (30) comprises a resilient sealing element (40,240) for providing an 
even sealing pressure to the membrane (20,220) during heat sealing and for 
providing a gas-tight re-seal once the membrane (20,220) has been broken or 
removed. 

[008] A method of sealing a container according to claim 6, wherein the closure 

(100,200) is designated such that it has to be rotationally oriented to an 
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associated container (210) in a particular manner. 
[009] A method of sealing a container according to either of claims 6 or 7, wherein the 

membrane (20,220) is retained in the shell (30) prior to being sealed to the rim 
(217) of the container. 

[010] A method of sealing a container according to any of claims 6 to 8, wherein the 

membrane (20,220) includes a metal foil. 
[01 1] A method of sealing a container according to any of claims 6 to 9, wherein the 

membrane (20,220) is between 9 and 200 um in thickness. 
[012] A method of sealing a container according to any of claims 6 to 10, wherein the 

membrane (20,220) is peelably removable. 
[013] A method of sealing a container according to any of claims 6 to 1 1, wherein the 

membrane (20,220) is heat sealed to the rim (217) of the container. 
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(54) Cap for a container 

(57) The cap comprises a one-piece plastics moulding including a skirt (12), with a screw thread (13), a top 
(11) and sealing means (20,30) depending from the top. The sealing means comprises an annular projection 
(30) and an annular sealing member (20) whose root is radially spaced from the projection. The sealing 
member (20) curves towards the projection (30) and, in use, is clamped between the projection and the rim 
(22) of a container. The cap may include support means (17) for a sealing membrane (25), which adheres to the 
container rim (22) with the cap engaged on the container. 
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CAP FOR A CONTAINER 

The present invention relates to a cap for a container and is 
concerned with providing an improved seal between the cap and a 
5 container. 

The invention is applicable to the type of cap in which there is 
means for effecting rotary disengagement with the container, usually by 
means of screw threads, but also, for example, by a bayonet fitting. 

10 

Caps of this type are known having an annular projection for 
sealingly engaging the rim of a container. 

The cap of the present invention provides an improved seal and is 
15 especially useful for containing hygroscopic materials. One particular use 
is for a container of tea, or coffee to permit resealing of the container, 
with exclusion of water vapour. 

One example of a prior art cap is disclosed in GB-21 23392. This 
20 cap has an annular projection of triangular cross-section and, initially a 
frangible sealing membrane is weakly adhered in the top of the cap across 
the projection. The opposite side of the membrane carries an adhesive 
which strongly adheres to the rim of a glass jar when the cap is secured 
on the jar. The cap can then be removed, the membrane broken and the 
25 jar resealed by engagement of the annular projection with the container 
rim. 

One disadvantage with this arrangement is that, once the membrane 
seal is broken, the resealing of the jar is insufficiently effective. Due to 
30 variations in manufacture, especially of glass jars, resealing may be poor 



2 

with resultant deterioration of the contents, such as coffee. 

It is, therefore, usual for a cap for a coffee jar, for example, to 
have a separate, resilient wad adhered in the cap. The frangible 
5 membrane is initially carried by the wad and adheres to the jar, so that, 
on opening of the jar, the wad separates from the membrane. 

This arrangement still does not, however, provide a good seal, once 
the membrane has been broken, due to undulations in the rim of the jar. 
10 Furthermore, this is an expensive addition to a coffee cap. 

GB-2 11736.0 discloses a cap which has an improved sealing 
arrangement for taking account of thickness tolerances in a glass jar. This 
document provides two radially spaced annular seals, dependent from the 
15 top of the cap. One of these seals is resiliently flexible and is curved, so 
that a convex face of the seal engages with the jar rim. The provision of 
two seals improves the probability of good overall sealing. The design, 
however is not suitable for supporting a frangible membrane and sealing 
is still unreliable, especially with glass containers. 

20 

The present invention provides a cap which provides an improved 
seal with a container, despite frequent removal of the cap, and is easy to 
manufacture at low cost. 

25 The present invention provides a cap for a container having a skirt 

provided with means for effecting rotary disengagement of the cap from 
a container and rotary re-engagement with the container so as axially to 
urge an annular seal of the cap against a rim of the container, the annular 
seal comprising an annular projection extending inwardly from the top of 

30 the cap, and an annular, resiliently flexible, curved sealing member 
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projecting inwardly from the cap, the sealing member curving towards the 
projection so as to be deflectable by engagement with the rim of a 
container into contact with the projection, whereby the sealing member is 
sealingly clamped between the rim and the annular projection. 

5 

Reference is now made to the accompanying drawings, wherein the 
sole figure is a cross-sectional view of a part of a cap according to the 
invention. 

10 The cap shown is a one-piece injection moulding of plastics 

material and has a top 11 and a skirt 12. The skirt has an internal 
threads, or part threads, 13 for screw-engagement with threads 14 on a 
container, such as a glass jar 16. 

15 The skirt also has an annular, radial inward support flange 17 

between the top 11 and the threads 13. 

A sealing member 20, which is an integral part of the cap 
moulding, projects from the top 11 of the cap. In this embodiment, the 

20 sealing member projects from a location adjacent to the skirt 12 inwardly 
away from the skirt, but could be radially spaced from the skirt and 
project towards the skirt. The sealing member is an annular projection, 
which is elongate in cross-section and curves, so as to present a convex 
surface 21 to the top of the rim 22 of the jar 16, in use. The curved 

25 surface 21 flattens at the free end part of the sealing member and lies 
generally in a radial plane relative to the skirt 12. 

The arrangement is such that a frangible membrane 25 can be 
supported between the support flange 17 and the free end part of the 
30 sealing member 20. The membrane 25 has an adhesive surface opposite 
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to the top 11 of the cap, so that, when the cap is screwed down onto ajar, 
the membrane adheres to the rim 22 of the jar and is resiliency urged 
against the rim by the sealing member 20. On removal of the cap, the 
support flange 17, is released from the membrane and the sealing member 
5 20 will re-engage with the rim of the jar on re-closure. 

Reliance on the sealing member alone, however, is insufficient to 
ensure a good seal, once the membrane 25 has been broken. There is 
provided an inwardly extending, annular projection 30 of triangular cross- 
10 section, integrally formed with the top 11 of the cap. The root of the 
projection 30 is radially spaced from the root of the sealing member 20, 
but the inner edge of the projection is located in axial alignment with a 
portion of the sealing member. 

15 The arrangement is such that, when the cap is screwed down on the 

jar, the sealing member is clamped between the projection 30 and the rim 
of the jar. This provides a highly effective seal, which does not rely on 
maintenance of resilience in the sealing member. 

20 A sealed chamber 31 is defined between the top 11 of the cap, the 

projection 30 and the sealing member 20, in the jar-closing position of the 
cap. This sealed chamber 31 provides resilience, urging the sealing 
member 20 into sealing engagement with the cap. 

25 The cap provides reliable, resealability in a single plastics moulding 

avoiding the need for a sealing wad, while providing superior sealing to 
that provided by a wad. 



CLAIMS 



5 



1. A cap for a container having a skirt provided with means for 
effecting rotary disengagement of the cap from a container and rotary re- 

5 engagement with the container so as axially to urge an annular seal of the 
cap against a rim of the container, the annular seal comprising an annular 
projection extending inwardly from the top of the cap, and an annular, 
resiliently flexible, curved sealing member projecting inwardly from the 
cap, the sealing member curving towards the projection so as to be 
10 deflectable by engagement with the rim of a container into contact with the 
projection, whereby the sealing member is sealingly clamped between the 
rim and the annular projection. 

2. A cap according to Claim 1, wherein the top, the skirt, the 
15 projection and the sealing member are integral parts of a one-piece plastics 

moulding. 

3 . A cap according to Claim 1 or 2, wherein a sealed annular chamber 
is defined between the top of the cap, the projection and the sealing 

20 member in the clamped position of the sealing member. 

4. A cap according to Claim 1, 2 or 3, wherein the projection is 
generally of triangular cross-section. 

25 5. A cap according to any preceding claim, wherein the skirt has 
circumferential, inwardly extending support means and a membrane is 
provided and is held by the support means, the membrane having an 
adhesive on its surface opposite to the top of the cap for adherence to the 
rim of a container, the membrane being releasable from the support means 

30 on disengagement of the cap from the container, leaving the membrane 
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adhered to the rim. 

6. A cap according to Claim 5, wherein the sealing member bears on 
the membrane and urges the membrane against the support means. 

5 

7. A cap according to Claim 5 or 6, wherein the support means 
comprises a continuous, circumferential ring. 

8. A cap according to Claim 5, 6 or 7, in combination with a 
10 container on which the cap is screw-engaged , the membrane being adhered 

to the container rim and the sealing means urging the membrane against 
the rim, with the sealing means being clamped between the rim and the 
projection. 

15 9. A cap for a container substantially as herein described with 
reference to the accompanying drawings. 
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Reasoned statement with regard to novelty, inventive step or industrial applicability; 
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D1 , D2, D3 and D4 all disclose containers from which the subject-matter of claim 1 differs 
by the features of the characterising part. 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

The problem to be solved by the present invention may be regarded as releasing the 
container contents more quickly. 

The solution to this problem proposed in claim 1 of the present application is considered 
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have a releasable part of the container wall connected to the remainder of said wall by a 
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Claims 2-1 2 are dependent on claim 1 and as such also meet the requirements of the PCT 
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Where a container has several walls, the term "wall" 
can refer to any one or more of the walls. A spherical 
container, for example, has a single wall whereas a cube 
has six walls. The term is therefore generic and could 
5 refer to any part of the material defining the chamber. 

The present invention will now be more particularly 
described, by way of example, with reference to the 
accompanying drawings, in which: 

Fig 1 is a perspective view of a housing formed as 
10 part of a container according to a first embodiment; 

Fig 2 is a section along line II - II of Fig 1, 

Fig 3 shows the housing of Fig 2 with a lid 
component attached; 

Fig 4 shows the container of Fig 3 following an . 
15 initial exposure to water; 

Fig 5 is a section through a container according to 
an alternative embodiment; 

Fig. 6 is a section of a container according to an 
alternative embodiment; and 
2 0 Referring first to Figs 1 and 2 there is shown a 

housing 10 of generally parallelopiped shape comprising a 
base wall 11, side walls 12, 13 and end walls 14, 15. 
The housing is hollow and is open opposite the base 11 to 
form a tray-like structure. The housing 10 is formed 
25 from a water-soluble material. The material could be, 
for example, a grade of FVOH which dissolves at 
approximately 50°C. The interior of the housing 10 is 
divided into two discrete chambers 30, 31 by spaced 
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dissolution temperature of the container material. As 
the container 1 begins to dissolve the material thinned 
regions 20, 27 will completely dissolve before the 
remainder of the container. As a result, the panels 19, 
26 are released from the lid 2 5 and the base wall 14 such 
that product can escape from the chamber 31. Of course 
the panels 19,26 do not have to be completely released to 
be effective. For example the material thinned regions 
20, 27 could extend part way round the panels 19, 26 such 
that the panels 19, 26 become flaps which hinge open. 
Product from the chamber cannot escape until the 
remainder of the container has dissolved. 

Referring now to Fig 5 there is shown an alternative 
embodiment. in this embodiment two discrete chambers 
130,131 are formed from two separate, hollow cube-shape 
housings 110a, 110b which are bonded together along 
adjacent side walls 112a, 112b. Each housing 110a, 110b 
is open along one side but closed by a lid 125a, 125b, in 
this embodiment sealed to the housings by adhesion. The 
lids 125a, 125b are formed from different grades of PVOH 
which dissolve at different rates, with the material of 
the lid 125a having the faster dissolution rate. In this 
embodiment therefore the lid 125a of the housing 110a 
dissolves before the lid of housing 110b, to allow its 
product to escape first. 

Referring to Fig. 6 there is shown a container 201 
with a single chamber 230. A generally cuboid housing 
210 comprises a base wall 211 and side walls 214. 215. 
An open side of the housing 210 is closed by a lid 225. 
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The lid 225 is held onto the housing 210 by a clip 
220 extending from its periphery. The clip 220 engages 
under a bead 235 formed around the open side of the 
housing 210. 

5 The clip 220 is thinner than the remainder of the 

container 201. Accordingly, in use of the container the 
clip 220 dissolves before the remainder of the container 
so that the bead 235 no longer retains the lid 225, and 
therefore allows the lid 225 to be released from the 
10 housing 210. 
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CLAIMS : 



1. A water-soluble container (1) comprising one or more 
discrete chambers {30, 31) for containing product, 
wherein at least part (20, 27) of a wall (11, 25) of each 
chamber is adapted to dissolve before the remainder of 
the chamber to allow product to escape, 
characterised in that 

the at least part (20, 27) of the wall (11, 25) adapted 
to dissolve before the remainder of each chamber defines 
a releasable part (19, 26), such that when the at least 
part of the wall dissolves the releasable part is 
released undissolved. 

2. A container (1) according to Claim 1, wherein the 
releasable part is a panel (19, 26) and the at least part 
of the wall at least partly surrounds the panel, such 
that the panel is released when the part of the wall has 
dissolved. 

3. A container (201) according to any preceding claim, 
wherein the at least part of the wall (225) comprises one 
or more clip elements (220) adapted to retain the 
releasable part (225) until dissolved. 

4. A container (1) according to any preceding claim, 
wherein the at least part (20, 27) of the wall is thinner 
than the remainder of the container. 
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5. A container (1) according to Claim 4, wherein the 
material thinning (20, 27) is arranged on the interior 
surface of the chamber wall. 

6. A container (1) according to any preceding claim, 
wherein the container is formed by injection moulding. 

7. A container (1) according to any preceding claim, 
wherein at least part of the material from which the 
container is formed is a polyvinyl alcohol. 

8. A container (1) according to any preceding claim, 
wherein at least part of the material from which the 
container is formed is a polylactic acid. 

9. A container (1) according to any proceeding claim, 
wherein at least part of the material from which the 
container is formed is starch-based. 

10. A container (1) according to any preceding claim, 
wherein the whole of the container is formed from the 
same material. 

11. A container (1) according to any preceding claim, 
wherein the container is flexible. 

12. A container according to any preceding claim, 
comprising two or more chambers, wherein each chamber has 
a releasable part and each releasable part dissolves at 
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different rates so that the products contained in the 
chambers are allowed to escape sequentially. 
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Description 

[0001] The present invention relatesgenerallytoawa- 
ter-soluble container. 

[0002] Water-soluble containers as such are well- 
known and have a variety of uses, such as in clothes 
washing. For example, CA 1 112534 describes a water- 
soluble containerfor a detergent composition. The water- 
soluble material may be, for example, polyvinyl alcohol 
(PVOH). This document describes a single chamber with 
a film form wall of constant thickness. Because the cham- 
ber wall is of constant thickness, the entire wall must be 
dissolved before any product can escape. In certain cir- 
cumstances product may be required quickly, before the 
time when the entire container has dissolved. WO 
01/83668, EP 593 952, GB 2 356 842 and WO 01/36290 
all disclose prior art containers in accordance with the 
preamble of appended claim 1 . According to the present 
invention there is provided a water-soluble container 
comprising one ore more discrete chambers for contain- 
ing product, wherein at least part of a wall of the or at 
least one of the chamber/s is adapted to dissolve before 
the remainder of the chamberto allow product to escape, 
characterised in that the at least part of the wall adapted 
to dissolve before the remainder of each chamber defines 
a panel and the at least part of the wall at least partly 
surrounds the panel, such that when the at least part of 
the wall dissolves the panel is either partly or completely 
released undissolved. This means that product can es- 
cape from a chamber without requiring complete disso- 
lution of the chamber. This can be useful for decreasing 
the time taken for product to be released. It can also allow 
for a greater degree of control over when product is re- 
leased because the area required to be dissolved is re- 
duced. 

[0003] A container according to the present invention 
for a system combining the advantage of not requiring a 
whole chamber to dissolve before a product is released, 
together with the possibility of sequential release of prod- 
ucts. In its simplest form a chamber provided with the 
means for allowing product to escape before complete 
dissolution could be associated with a chamber not hav- 
ing those means. More complicated systems could in- 
volve chambers which allow products to escape after dif- 
ferent times before complete dissolution. 
[0004] The ability of such containers to provide for se- 
quential release of multiple products is extremely useful. 
For example, clothing washing usually includes a deter- 
gent stage and a stage later in the washing cycle in which 
a softening agent is introduced. Dish-washing some- 
times includes a detergent stage and a separate rinsing 
stage. In many cases it would be preferable and some- 
times essential for different stages of washing operations 
to be kept completely separate. 
[0005] By providing for sequential release of products 
the present invention removes the need for manual in- 
tervention at different stages of washing cycles and al- 
lows the complete washing product to be packaged and 



supplied together. 

[0006] The at least part of the wall will most usually be 
an exterior surface of the container thereby releasing 
product from the container when it dissolves. However, 
5 it is also possible that the at least part of the wall forms 
part of a chamber which is housed within another cham- 
ber which itself includes water, whereby the contents of 
the chambers are mixed when the at least part of the wall 
dissolves. This might be useful, for example, if the prod- 
to uct in the inner chamber is activated by product in the 
outer chamber. This allows activation in a controlled en- 
vironment before the activated product is released into 
the exterior of the container and could be useful for prod- 
ucts which become unstable once activated. 
15 [0007] There are many ways in which the container 
could be formed in order that product is released from 
the chamber when the part of the wall dissolves. 
[0008] The part of the wall may comprise one or more 
clip elements,, such as a hook. The clip elements initially 
20 clip the closure part to the container but then dissolve 
and release the releasable panel. In this way only a small 
section of the wall dissolves and yet a large opening can 
be provided quickly. 

[0009] There are many ways in which the part of the 

25 wall could be formed in order that it dissolves before the 
remainder of the container. For example, the at least part 
of the wall could be made from a thinner section of ma- 
terial and/or from a different material with a faster rate of 
dissolution than the remainder of the container. 

30 [0010] In embodiments where the at least part of the 
wall is thinner than the remainder of the container the 
material thinning may be arranged on the interior surface 
of the chamber wall. This is particularly relevant when 
the at least part of the wall defines a thin channel, be- 

35 cause if the material thinning was arranged on the exte- 
rior surface the channel could become saturated with dis- 
solved material, which would impede further dissolution. 
[0011] In orderto simplify production and allowfor high 
volume production the container may be formed by in- 

40 jection moulding. In embodiments where the at least part 
of the wall is a thin section surrounding a panel, the area 
of the panel may form the gate region for injection mould- 
ing. This ensures that the thin section is correctly mould- 
ed by avoiding problems with moulded regions which are 

45 remote from the injection point. 

[0012] As stated above, differential dissolution char- 
acteristics may be achieved by forming the container 
from two or more different materials at least some of 
which are water-soluble. It may, however, be preferable 

50 for simplification of the production process for the whole 
of the container to be formed from the same material. 
[0013] In some embodiments at least part of the ma- 
terial from which the container is formed is a polyvinyl 
alcohol. Alternatively at least part of the material may be 

55 a polylactic acid or a starch based material. 

[0014] The container may be flexible. This may be as 
a result of the choice of material and/or the thickness of 
the walls. 
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[0015] Where a container has several walls, the term 
"wall" can referto anyone or more of the walls. A spherical 
container, for example, has a single wall whereas a cube 
has six walls. The term is therefore generic and could 
refer to any part of the material defining the chamber. 
[0016] The present invention will now be more partic- 
ularly described, by way of example, with reference to 
the accompanying drawings, in which: 

Fig 1 is a perspective view of a housing formed as 

part of a container according to a first embodiment; 

Fig 2 is a section along line II - II of Fig 1 , 

Fig 3 shows the housing of Fig 2 with a lid component 

attached; 

Fig 4 shows the container of Fig 3 following an initial 
exposure to water; 

Fig 5 is a section through a container according to 
an alternative arrangement not covered by the ap- 
pended claims; and 

Fig 6 is a section of a container according to an al- 
ternative embodiment. 

[0017] Referring first to Figs 1 and 2 there is shown a 
housing 1 0 of generally parallelepiped shape comprising 
a base wall 11, side walls 12,13 and end walls 14,15. 
The housing is hollow and is open opposite the base 11 
to form a tray-like structure. The housing 1 0 is formed 
from a water-soluble material. The material could be, for 
example, a grade of PVOH which dissolves at approxi- 
mately 50°C. The interior of the housing 10 is divided into 
two discrete chambers 30, 31 by spaced parallel partition 
side walls 16, 17 which extend from end wall 15 and are 
joined at their ends by a partition end wall 18. Each of 
the partition walls 16, 17, 18 extends the full height of the 
housing walls11, 12, 13, 14, 15. The portion of the base 
wall 14 which is bounded by the partition walls 16, 17, 
1 8 includes a panel 1 9 surrounded by a region of material 
thinning 20 the purpose of which will be described in more 
detail below. 

[0018] Referring now to Fig 3 the housing of Figs 1 and 
2 is shown forming part of a container 1 . The housing 10 
is closed by a lid 25. The chambers 30, 31 are filled with 
different products before the lid 25 is applied. The lid 25 
includes a panel 26 and region of material thinning 27 
opposite and identical to those of the housing 10. The lid 
25 may be secured to the housing 10 by any convenient 
means such as welding adhesion, interference fit or clip- 
ping. In this embodiment the seal is a face seal bond 
which is chemically activated, in this case by water, and 
supported internally by a wall 28 depending from the lid 
25. 

[0019] In this embodiment the thickness of the housing 
walls and the lid is approximately 0.4mm. This is about 
the thinnest that material can be without a risk of 'pin 
holes' i.e. tiny holes in the material which could compro- 
mise the integrity of the chamber. The material thinnings 
are approximately 0.15mm thick and are formed by re- 
ducing a small part of the uniform thickness of the con- 



tainer. 

[0020] In use, the container 1 is placed in an aqueous 
environment and the temperature is raised beyond the 
dissolution temperature of the container material. As the 

s container 1 begins to dissolve the material thinned re- 
gions 20, 27 will completely dissolve before the remain- 
der of the container. As a result, the panels 19, 26 are 
released from the lid 25 and the base wall 14 such that 
product can escape from the chamber 31 . Of course, the 

10 panels 19, 26 do not have to be completely released to 
be effective. For example the material thinned regions 
20, 27 could extend part way round the panels 19, 26 
such that the panels 19, 26 become flaps which hinge 
open. Product from the chamber cannot escape until the 

15 remainder of the container has dissolved. 

[0021] Referring now to Fig 5 there is shown an alter- 
native arrangement. In this arrangement two discrete 
chambers 130, 131 are formed from two separate, hollow 
cube-shape housings 110a, 110b which are bonded to- 

20 gether along adjacent side walls 112a, 112b. Each hous- 
ing 110a, 110b is open along one side by closed by a lid 
125a, 125b in this embodiment sealed to the housings 
by adhesion. The lids 125a, 125b are formed from differ- 
ent grades of PVOH which dissolve at different rates, 

25 with the material of the lid 125a having the faster disso- 
lution rate. In this embodiment therefore the lid 125a of 
the housing 110a dissolves before the lid of housing 
1 1 0b, to allow its product to escape first. 
[0022] Referring to Fig 6 there is shown a container 

30 201 with a single chamber 230. A generally cuboid hous- 
ing 210 comprises a base wall 211 and side walls 214, 
215. An open side of the housing 210 is closed by a lid 
225. 

[0023] The lid 225 is held onto the housing 210 by a 
35 clip 220 extending from its periphery. The clip 220 en- 
gages under a bead 235 formed around the open side 
of the housing 210. 

[0024] The clip 220 is thinner than the remainder of 
the container 201 . Accordingly, in use of the container 
40 the clip 220 dissolves before the remainder of the con- 
tainer so that the bead 235 no longer retains the lid 225, 
and therefore allows the lid 225 to be released from the 
housing 210. 

45 

Claims 

1. A water-soluble container (1) comprising one ore 
more discrete chambers (30, 31) forcontaining prod- 

so uct, wherein at least part (20, 27) of a wall (11, 25) 
of the or at least one of the chamber/s is adapted to 
dissolve before the remainder of the chamber to al- 
low product to escape, 
characterised in that 

55 the at least part (20, 27) of the wall (1 1 , 25) adapted 
to dissolve before the remainder of each chamber 
defines a panel (1 9, 26) and the at least part of the 
wall at least partly surrounds the panel, such that 
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when the at least part of the wall dissolves the panel 
is either partly or completely released undissolved. 

2. A container (201) according to Claim 1 , wherein the 
at least part of the wall (225) comprises one or more 
clip elements (220) adapted to retain the panel (225) 
until dissolved. 

3. A container (1) according to Claim 1 or Claim 2, 
wherein the at least part (20, 27) of the wall is thinner 
than the remainder of the container. 

4. A container (1) according to Claim 3, wherein the 
material thinning (20, 27) is arranged on the interior 
surface of the chamber wall. 

5. A container (1) according to any preceding claim, 
wherein the container is formed by injection mould- 
ing. 

6. A container (1) according to any preceding claim, 
wherein at least part of the material from which the 
container is formed is a polyvinyl alcohol. 

7. A container (1) according to any preceding claim, 
wherein at least part of the material from which the 
container is formed is a polylactic acid. 

8. A container (1) according to any preceding claim, 
wherein at least part of the material from which the 
container is formed is starch-based. 

9. A container (1 ) according to any preceding claim, 
wherein the whole of the container is formed from 
the same material. 

10. A container (1) according to any preceding claim, 
wherein the container is flexible. 

1 1. A container according to any preceding claim, com- 
prising two or more chambers, wherein each cham- 
ber has a panel and the at least parts of the wall for 
each panel dissolve at different rates so that the 
products contained in the chambers are allowed to 
escape sequentially. 

Patentanspriiche 

1. Wasserloslicher Behalter (1) bestehend aus einer 
odermehreren ein Produkt enthaltenden eigenstan- 
digen Kammern (30, 31), wobei mindestens ein Teil 
(20, 27) einer Wand (11, 25) der Kammer/n so be- 
schaffen ist, dass er sich vor dem Rest der Kammer 
auflost, damit das Produkt auslaufen kann, 
dadurch gekennzeichnet, dass 
mindestens ein Teil (20, 7) der Wand (11, 25) so 
ausgebildet ist, dass er sich auflost, bevor der Rest 



jeder Kammer eine Platte (1 9, 26) bildet und minde- 
stens ein Teil der Wand die Platte zumindest teilwei- 
se umgibt, sodass mindestens ein Teil der Platte ent- 
weder teilweise oder ganz in ungeloster Form frei- 
5 gegeben wird, wenn sich mindestens ein Teil der 
Wand auflost. 

2. Behalter (201) gemali Anspruch 1, dadurch ge- 
kennzeichnet, dass mindestens ein Teil der Wand 

10 (225) ein oder mehrere Klemmelemente (220) auf- 
weist, die so eingerichtet sind, dass sie die Platte 
(22) bis zur Auflosung festhalten. 

3. Behalter (1) gemali Anspruch 1 oder 2, dadurch 
15 gekennzeichnet, dass mindestens ein Teil (20, 27) 

der Wand dunner ist als der Rest des Behalters. 

4. Behalter (1 ) gemali Anspruch 3, dadurch gekenn- 
zeichnet, dass die dunneren Stellen (20, 27) des 

20 Materials an der Innenflache der Kammerwand an- 
geordnet sind. 

5. Behalter (1 ) gemali einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dass der Be- 

25 halter im Spritzgieliverfahren geformt wird. 

6. Behalter (1 ) gemali einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dass minde- 
stens ein Teil des Materials, aus dem der Behalter 

30 geformt ist, Polyvinyllkohol darstellt. 

7. Behalter (1 ) gemali einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dass minde- 
stens ein Teil des Materials, aus dem der Behalter 

35 geformt ist, eine Polyaktidsaure darstellt. 

8. Behalter (1 ) gemali einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dass minde- 
stens ein Teil des Materials, aus dem der Behalter 

40 geformt ist, starkebasiert ist. 

9. Behalter (1 ) gemali einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dass der ge- 

samte Behalter aus demselben Material geformt ist. 

45 

1 0. Behalter (1 ) gemali einem der vorhergehenden An- 
sprilche, dadurch gekennzeichnet, dass der Be- 
halter flexibel ist. 

50 11. BehaltergemalieinemdervorhergehendenAnspru- 
che mit zwei oder mehreren Kammern, dadurch ge- 
kennzeichnet, dass jede Kammer eine Platte auf- 
weist und dass sich mindestens Teile der Wand jeder 
Platte zu verschiedener Zeit auflosen, sodass die in 

55 den Kammern enthaltenen Produkte der Reihe nach 
freigegeben werden konnen. 
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Revendications 

1 . Recipient soluble dans I'eau (1 ) comprenant une ou 
plusieurs chambres discretes (30, 31) pour contenir 
un produit, dans lequel au moins une portion (20, 
27) d'une paroi (1 1 , 25) de la ou des chambre(s) ou 
d'une au moins parmi les chambres est apte a se 
dissoudre avant le reste de ia chambre pour permet- 
tre au produit de s'echapper, 

caracterise en ce que 

la au moins une portion (20, 27) de la paroi (11, 25) 
apte a se dissoudre avant le reste de chaque cham- 
bre definit un panneau (19, 26) et la au moins une 
portion de la paroi entoure au moins partiellement le 
panneau, de sorte que le panneau soit partiellement 
ou entierement libere sans etre dissout lorsque la au 
moins une portion de la paroi se dissout. 

2. Recipient (201 ) selon la revendication 1 , dans lequel 
la au moins une portion de la paroi (225) comprend 
un ou plusieurs elements d'agrafage (220) qui est 
apte a retenir le panneau (225) jusqu'a dissolution. 

3. Recipient (1 ) selon la revendication 1 ou la revendi- 
cation 2, dans lequel la au moins une portion de la 
paroi (20, 27) est plus mince que le reste du recipient. 

4. Recipient (1 ) selon la revendication 3, dans lequel 
I'amincissement du materiau (20, 27) est situe sur 
la surface interieure de la paroi de la chambre. 

5. Recipient (1 ) selon Tune des revendications prece- 
dentes, dans lequel le recipient est forme par mou- 
lage par injection. 

6. Recipient (1 ) selon I'une des revendications prece- 
dentes, dans lequel au moins une partie du materiau 
dans lequel le recipient est forme est un polyalcool 
de vinyle. 

7. Recipient (1 ) selon I'une des revendications prece- 
dentes, dans lequel au moins une partie du materiau 
dans lequel le recipient est forme est un acide poly- 
lactique. 

8. Recipient (1) selon I'une des revendications prece- 
dentes, dans lequel au moins une partie du materiau 
dans lequel le recipient est forme est amylacee. 

9. Recipient (1) selon I'une des revendications prece- 
dentes, dans lequel I'integralite du recipient estfor- 
mee avec le meme materiau. 

10. Recipient (1) selon I'une des revendications prece- 
dentes, dans lequel le recipient est flexible. 

1 1 . Recipient selon I'une des revendications preceden- 
tes, comprenantdeux chambres ou davantage, dans 



lequel chaque chambre possede un panneau et les 
au moins une portion de la paroi de chaque panneau 
se dissolvent selon differents taux, de sorte que les 
produits contenus dans les chambres puissent 
5 s'echapper sequentiellement. 
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Grounds of Opposition to EP 1663809 



Statement of facts and arguments of Opposition to European Patent No. 
1663809 B1, granted to Obrist Closures Switzerland GmbH on October 15, 
2008 and corresponding to European patent application No. 03762682.7. The 
Patent is opposed in its entirety. 

Opposition submitted by the Procter & Gamble Company. 
EP 1 663 809 

EP 1 663 809 was filed on June 8, 2003 was granted with eleven claims 
consisting of one independent claim (claim 1) and ten dependent claims (claims 
2-11), hereinafter referred to as the Patent. The Patent claims priority from an 
earlier European patent application filed on July 7, 2002, EP 02254680. 

Independent claim 1 of the patent relates to a water-soluble container 
comprising one or more discrete chambers for containing product, wherein at 
least part of the wall of the or at least one of the chamber/s is adapted to 
dissolve before the reminder of the chamber to allow the product to escape, 
characterised in that at least part of the wall adapted to dissolve before the 
remainder of each chamber defines a panel and at least part of the wall at least 
partly surrounds the panel, such that when at least part of the wall dissolves the 
panel is either partly or completely released undissolved. 

Dependent claims 2-1 1 relate to different embodiments of the alleged invention. 

The problem as defined bv the description of EP 1 663 809 

The subject matter of the patent relates to the problem of providing a water- 
soluble container comprising one or more discrete chambers to provide the 
sequential release of multiple products, without requirement of complete 
dissolution of the water-soluble container. 

The solution described is to provide a water-soluble container comprising one or 
more discrete chambers wherein at least part of the wall of the chamber or at 
least one of the chambers is adapted to dissolve before the remainder of the 
wall or chamber, to allow the product to escape, without requiring the complete 
dissolution of the water-soluble container. 

Claim interpretation 

The claim seems oddly written and thus requires some level of interpretation in 
order to fully understand its meaning. 

The claim requires that at least part of the wall or at least one of the chamber/s 
is adapted to dissolve before the reminder of the chamber to allow the product 
to escape. By way of example the patentee offers that the wall, at this point, is 
made from a thinner or a different material having different dissolution 



properties than the remainder or the wall or chamber so as to dissolve first. This 
part of the wall adapted to dissolve before remainder of each chamber defines a 
panel, but only at least partly surrounds the panel. Hence part of the wall, which 
is made from thinner or different material, having different dissolution properties 
will define a panel, however the fast dissolving wall does not need to surround 
the panel. Hence a line or point of weakness is envisaged. 

Sufficiency 

The patent alleges a sequential release of multiple products from a water-soluble 
container comprising one or more chambers by having at least part of a wall or 
chamber adapted to dissolve before the remainder of the chamber. Allegedly the 
at least part of the wall is formed by thinning the material or by forming part of 
the wall with a different material having different dissolution properties. The 
material thinning in the walls is described in the patent to be done by reducing a 
small part of the uniform thickness of the container (Figure 3, parts 20 and 27). 
However there is no example and no description of how such reduction is to be 
achieved. Moreover there is no example and no description of how such 
container can be formed from different materials. 

It is therefore submitted that the patent does not describe the alleged invention 
in a manner sufficiently clear and complete for it to be carried out by a person 
skilled in the art. 

Prior Art 

The Opponent will show that the patent lacks novelty and inventive step in view 
of the prior art listed below: 

D1: EP 1 161382 (Unilever PLC) 

D2: WO 01/83668 (Procter & Gamble Company) 

D3: GB 2 375 516 (Reckitt Benkieser UK Limited) 

D4: WO 03/016165 (Warner-Lambert Company) 

Lack of Novelty 

Lack of Novelty in view of D1 

D1 relates to a water-soluble package comprising a fluid substance which is 
released on dissolution of the package. The water-soluble package is made by 
thermoforming the water-soluble film. 

D1 as a whole discloses a water-soluble container. Page 6, paragraph [0031] 
describes thermoforming generally and the fact that film thinning always takes 
place on thermoforming. Page 5, paragraph [0027] of D1 even describes, by way 
of a diagram, which parts of the package are thinner. Hence, when referring to 
the patent, corners (D) and horizontal edges (C) form "the at least part of the 
wall". Since the corners dissolve first, the package then release center base (E), 
which thus forms the panel (see page 5, paragraph [0027]). Areas C and D of D1 
surround area E completely. 



It is therefore submitted that the D1 describes the features of the Patent and the 
Patent therefore lacks novelty over the disclosure of D1 . 



Lack of Novelty in view of D2 

D2 relates to free-flowing compositions in a pouch having one or more 
compartments. The pouch is made of water-soluble stretchable material. 

D2 as a whole discloses a water-soluble container. At page 7, lines 29-32 and 
page 8, lines 2-6 D2 discloses thinning of the water-soluble film. Page 11, lines 
10-19 discloses coating of the film with a substance designed to delay 
dissolution. The coated film is then stretched and coating is cracked. This 
arrangement therefore forms a film with multiple "at least parts of the wall" and 
panels, which are formed from the areas of film which are coated. 

It is therefore submitted that D2 describes the features of the Patent and 
therefore the Patent lacks novelty over the disclosure of D2. 



Lack of Novelty in view of D3 

D3 relates to a water-soluble injection moulded container comprising a 
receptacle part and a sealing part which are joined together by a hinge part. 

D3 discloses a water-soluble injection moulded container. Page 9, lines 1-15 of 
D3 disclose thickness differences for different parts of the container. Page 9, 
lines 16-17 then goes on to explain that the sealing part dissolves preferably in 
water before the receptacle part. Page 10, lines 26 - 32 and page 11, lines 1-3 
of D3 describe the hinge part. The hinge part is equivalent to "the at least part 
of the wall" of the patent. Hence the sealing part forms a panel (see page 10 
line 26). 

D3 describes different thicknesses for the receptacle, sealing and hinge part. In 
one embodiment the hinge part is the thinnest part and therefore forms "the at 
least part of the wall". The hinge partly surrounds the second thinnest, sealing 
part, which therefore forms the panel. Dissolution of the hinge part will fully or 
partially release the sealing part. 

It is therefore submitted that D3 describes the features of the Patent and 
therefore the Patent lacks novelty over the disclosure of D3. 



Lack of Novelty in view of D4 



D4 relates to a water-soluble package comprising one or more chambers 
containing product. 



D4 as whole discloses partially or completely water-soluble packaging for 
sequential release of substances. Page 7, lines 26-28, page 8, lines 1-4 and page 
12, lines 14-22 of D4 discloses thickness differences and different packaging 
material for different parts of the container. Page 1 9, lines 1 0-1 3 of D4 describes 
an easy dissolving packaging material band (13), which therefore forms "the at 
least part of the wall" according to the patent. The capsule walls (1 1d) therefore 
form the panels. 

In one embodiment (figures 1e and 1f) the easy dissolving packaging material 
band (1 3) is adapted to dissolve prior to the remainder of the chamber. The easy 
dissolving packaging material band (1 3) forms "the at least part of the wall" and 
defines the panels (1 1d). Dissolution of easy dissolving packaging material band 
(1 3) will fully or partially release capsule walls (1 1 d). 

It is therefore submitted that D4 describes the features of the Patent and 
therefore the Patent lacks novelty over the disclosure of D4. 

Lack of Inventive Step 

The technical problem addressed by the Patent is to provide a water-soluble 
container comprising one or more discrete chambers to provide a sequential 
release of multiple products, without the requirement of complete dissolution of 
the water-soluble container. 

The patent allegedly solves the problem describing at least part of a wall, which 
is adapted to dissolve before the remainder of the wall or the chamber. "The at 
least part of the wall" defines a panel by surrounding the panel partially or 
completely. When the "at least part of the wall" dissolves, the panel is either 
partly or completely released, undissolved, to release the product from the 
water-soluble container. 

The claims of the patent are found to lack inventive step over the documents 
discussed above. 

Taking this technical problem as the starting point for the "problem-solution" 
approach to inventive step, it is submitted that D1 should be taken as the closest 
prior art because D1 , is also concerned with a water-soluble container to provide 
a release of product. Additionally document D2 also solves the same technical 
problem. 

Document D1 provides water-soluble package, and discloses the same features 
as the Patent to provide sequential release of the product. When the water- 
soluble package according to D1 is in water, the corners (D) and horizontal 
edges (C) dissolve first and release the centre base E either in full or partially to 
release the liquid from the water-soluble package. 

It is thus respectfully submitted that a skilled person starting from D1 would 
have arrived at the alleged invention as claimed in the patent without any 
inventive activity. It is therefore submitted that the Patent lacks inventive step 
over the disclosure of D1. 



Alternatively, we can start from D2 as the closest prior art. Document D2 
provides water-soluble pouch, and discloses the same features as the Patent (at 
least parts of the walls and panels) to provide sequential release of the product. 
D2 describes how water penetrates through or dissolves the thinnest parts of the 
pouch first, releasing the content of the pouch without the need for the 
complete dissolution of the pouch. Additionally when thinner areas between the 
panels dissolve first, the panels in between are released, releasing the liquid from 
the pouch. 

It is thus respectfully submitted that a skilled person starting from D2 would 
have arrived at the alleged invention as claimed in the patent without any 
inventive activity. It is therefore submitted that the Patent lacks inventive step 
over the disclosure of D2. 

D1 and D2 both solve the same technical problem in the same way as the 
Patent. Therefore there is no difference between that which is discussed in the 
prior art and the patent, and thus there can be no objective problem and, 
equally, no invention. 
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22 February 20 10 
Dear Sirs 

RE: European Patent No. EP1 663809 

Applicant: Obrist Closures Switzerland GmbH 
Our File: PO3038EP93 

In response to the communication of Notice of Opposition dated 12 October 2009 we file 
herewith the following observations. 

Main Request 

We request maintenance of the patent as granted without amendment. 
It is submitted that independent Claim 1 is novel and inventive over Dl to D4. 



It is argued by the opponent that the corners (C, D), which are described as undesirable, 
would dissolve first to release the centre base (E). It is submitted that it is not certain in all 
circumstances covered by Claim 1 of the granted patent that thinner regions will dissolve 
first; for example the type of material and the shape of the regions will affect their solubility. 
Therefore, when applied to Claim 1 of the granted patent, it is not inevitable that the base 
(E) of Dl will be released undissolved. 

Furthermore, Claim lof the granted patent specifies that the panel is defined by at least 
part of the chamber which is adapted to dissolve before the remainder of the chamber. It is 
noted that containers formed in accordance with the present invention (for example as 
shown in the drawings) might also have corners present as a result of the production 
process. Therefore, when interpreting the granted patent in the light of Dl the skilled man 
would realise that the corners per se are not adapted to dissolve before the remainder of 
the container and that therefore the parts of the wall defining the panel must comprise 
something additional to features arising inevitably as a result of production. Therefore, it is 
submitted that, even if the corners described in Dl dissolve first to release the panel this 
would not constitute at least part of a wall which is adapted to dissolve before the 
remainder of a chamber to define a panel. 

Moreover, because the corners of Dl are defined as undesirable it is submitted that the 
skilled man would not be motivated to use Dl if he was to modify it to form a specific and 
deliberate panel-defining section. Therefore it is submitted that Claim 1 is inventive over Dl . 



Dl 



D2 



It is submitted that D2 does not describe a chamber which will release any panels. 
Furthermore, the purpose of D2 is to delay dissolution which is contrary to the present 
invention, where dissolution of the panel-defining region is required in order for the panel to 
be released. 

D3 

It is submitted that D3 is not relevant to the present invention. The hinge is removed after 
sealing and in any event dissolving of the hinge does not release the sealing part. Therefore, 
the sealing part does not form a panel which will be released undissolved to allow product 
escape before the remainder of the container dissolves. 

D4 

It is submitted that D4 does not describe a panel which will be released undissolved. The 
container is formed from two or more parts and, whilst different parts of the container may 
have different thicknesses relative to each other, there is no localised thinning providing 
panel-defining sections which will drop out undissolved. 

First Auxiliary Request 

Claim 1 has been amended to specify two or more discrete chambers and sequential 
release of product from the chambers at different times. Support for the introduction of 
these features is to be found in figures 1 to 5 of the specification as filed and the 
accompanying description; and in paragraphs 3 to 5 of the granted specification (present 
on filing). 

It is submitted that none of documents Dl to D4 discloses a sequentially releasing container 
in which one or more drop-out panels are used to cause release of products from discrete 
chambers after different times. 

The arguments submitted in support of the Main Request are also relevant. 
Second Auxiliary Request 

Claim 1 has been amended to introduce the limitation that the container is formed by 
injection moulding. Support for the introduction of this feature is to be found in paragraph 1 1 
of the granted specification (present on filing). Claim 11 is newly introduced and specifies 
that the area of the panel forms the gate region for the injection moulding. Support for the 
introduction of this claim is to be found in paragraph 11 of the granted specification 
(present on filing). 

The arguments submitted in support of the Main Request are also relevant to this Request. 
Third Auxiliary Request 

Claim 1 has been amended in the following ways: 1 . ) The container comprises at least two 
discrete chambers - support for the introduction of this feature is to be found in the drawings 
and accompanying description and also in paragraphs 3 to 5 of the granted specification 
(also present in the specification as filed); 2.) The soluble wall portion surrounds the panel - 
support for the introduction of this feature is to be found, for example in paragraph 20 of the 
granted specification (also present on filing); 3.) The panel is released from the remainder of 
the chamber - support for the introduction of this feature is to be found in paragraph 20 of 
the granted specification (also present on filing). 



The arguments submitted in support of the Main Request are also relevant to this Request. 
Sufficiency 

It is submitted that the patent describes the invention in a manner such that it could be 
carried out by persons skilled in the art. All of the requirements noted by the opponent 
would be self-evident to the person skilled in the art and in fact likely form part of the 
common general knowledge. For example, forming containers with non-uniform thicknesses 
is well known in the art, such as by well-known moulding techniques. 

Reservations 

We reserve the right to make amendments to any of the. Requests filed herewith and 
request that we be allowed to file further Requests if necessary; and that we be allowed to 
cancel claims and/or combine any one or more of the Requests. 

If further facts and/or arguments are presented by the Opponent or the Opposition Division 
in consideration of the patent we hereby request an opportunity to consider and respond 
to such observations. 

We respectfully request Oral Proceedings in the event that the Opposition Division is of the 
opinion that the opposed patent cannot be maintained. 

Please acknowledge receipt of this letter and its enclosures by stamping and returning the 
enclosed EPO Form 1037. 

Yours faithfully 



Dr Matthew Greenwood 
For and on behalf of 
BRYERS 
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(54) Pull-tab 

(57) There is described a pull-tab for use in remov- 
ing a membrane adhered to a container (32). The con- 
tainer (32) defines an opening (40) having a periphery 
and the membrane overlies the opening (40) and is ad- 
hered to the periphery so as to prevent access to the 
contents of the container (32) via the opening (40) prior 
to the removal of the membrane. The pull-tab (54) com- 
prises a peripheral portion having a shape correspond- 



ing to at least a part of the periphery of the opening (40) 
and is joined to the membrane in a region approximate 
that part. A tab portion (58) is joined to the peripheral 
portion (56). The peripheral portion (56) comprises 
means (66,68,70,72) to restrict a pulling force applied 
to the tab portion (58) from being substantially transmit- 
ted to all but a sector of the peripheral portion until such 
time as the membrane approximate that sector has 
been pulled away from the container (32). 
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Description 

[0001] The present invention relates to a pull-tab for 
use in releasing a membrane adhered to a container, 
the container defining an opening having a periphery 
and the membrane overlying the opening and being ad- 
hered to the periphery so as to prevent access to the 
contents of the container via the opening prior to the re- 
lease of the membrane. The present invention also re- 
lates to a pull-tab in combination with such a membrane 
and to a pull-tab and membrane in combination with 
such a container. 

[0002] It is known to package goods in plastics con- 
tainers in which the plastics container is provided with 
an opening which is overlain by a plastics cap or other 
closure to provide reseaiable access to the contents of 
the container via the opening. It is also known to provide 
such a cap or closure with a foil liner which covers the 
opening and which is at least initially adhered to the con- 
tainer. The provision of such a liner serves not only to 
retain the freshness of the product packaged within the 
container but also serves to provide the consumer with 
evidence as to whether the container has been subject 
to unauthorised tampering since, under such circum- 
stances, the foil liner will either no longer be adhered to 
the container or else will be compromised in some other 
way. 

[0003] Typically, as shown in Figure 1, the foil liner 10 
comprises a metallic substrate 12 which is coated on 
each of its opposing surfaces with a respective layer of 
adhesive 14,16. Each of the layers of adhesive 14,16 in 
turn adhere the metallic substrate 1 2 to a respective lay- 
er of polyethylene material 18,20. One of the layers of 
polyethylene material 18 is also bonded to a form layer 
22 which provides a non-stick coating to one side of the 
foil liner 10. 

[0004] The foil liner is adhered to the container by 
placing it over the opening with the form layer uppermost 
and holding it in close contact with the rim. The foil liner 
is then exposed to a time varying magnetic field which 
gives rise to eddy currents within the electrically con- 
ductive metallic substrate 12 and the generation of heat. 
This heat in turn melts the respective polyethylene lay- 
ers 18 and 20 and bonds the foil liner to the container. 
[0005] In order to first gain access to the contents of 
the containerthe foil liner must be removed and discard- 
ed. To this end it is known to provide the liner with a tab 
24 which is not adhered to the container and which 
projects outwardly away from the underlying opening as 
shown in Figure 1. In order to remove the foil liner it is 
intended that the consumer pull the tab in such a way 
as to overcome the bond between the foil liner and the 
container. However, such tabs are small and typically 
difficult to grasp, particularly for the elderly and those 
with limited dexterity, and as a result it is has not always 
been possible to remove the foil liner in an easy and 
reliable manner. 

[0006] In an attempt to overcome the difficulties as- 



sociated with the tab arrangement shown in Figure 1, 
foil liners have also been designed of the type shown in 
Figure 2 which present a semi-circular pull-tab of in- 
creased surface area and which are consequently eas- 
5 ier to grasp. The foil liners are stamped from a web of 
material shown in Figure 3 which, as before, comprises 
a metallic substrate 12 sandwiched between two layers 
of adhesive 14 and 16 and, outside that, two layers of 
polyethylene material 18 and 20. One of the layers of 
10 polyethylene material 18 is again provided with a form yr*-+~> 
layer 22 and it is here that the foil liner of Figure 2 differs 
from that of Figure 1 . The form layer 22 comprises a 
laminate of two layers, the first of which 22a is adhered 
to the layer of polyethylene material 1 8 and the second 
15 of which 22b is adhered to the first layer 22a but only at 
opposite edge portions of the web 26a and 26b. In a 
central portion of the web 28 the second layer 22b is not 
adhered to the first layer 22a. Thus, by stamping out foil 
liners in such a way that approximately half the liner in- 
20 tersects the central portion of the web 28 and the other 
half intersects one of the two edge portions 26a or 26b 
it is possible to produce the liner shown in Figure 2 and 
which comprises a semi-circular pull-tab 24 comprising 
the non-adhered portion of the second form layer 22b. 
25 [0007] Although this foil liner overcomes some of the 
difficulties of the much smaller tab arrangement shown 
in Figure 1 , both suffer from the disadvantage that it is 
possible for a consumer to exert a pulling force on the 
tab in a direction which is by no means an efficient one 
30 if they are attempting to remove the foil from the con- 
tainer opening. This, again, can lead to a perceived un- 
reliability and a lack of consumer confidence when it 
comes to the initial removal of the foil liner. 
[0008] In US Patent No. 4,815,618 there is described 
35 a tamper indicating dispenser closure in which a mem- 
brane, in the form of a foil seal, overlies and is adhered 
to the perimeter of an opening in a container. However, 
ratherthan having an upper non-stick layer, th e form l ay- ' 
erof the previous arrangements is omitted and replaced 
40 by a plastics disc which is of slightly smaller surface area 
than the opening overlain by the membrane and which 
is adhered to the membrane at the same time as the 
membrane is adhered to the container. A pull-ring is at- 
tached to the disc and is arranged so that a pulling force 
45 applied to the pull-ring by a consumer is transmitted to 
an edge of the circular disc irrespective of the direction 
in which the consumer pulls on the pull-ring provided 
that that direction is generally away from the membrane. 
Because the edge of the disc is close to the edge of the 
so membrane, the pulling force is said to ensure that sub- 
stantially all of the membrane is removed. Nevertheless, 
it will be noted that the pulling force exerted by the con- 
sumer must be sufficient to simultaneously overcome 
the bond created between the membrane and the con- 
55 tainer at all points around the perimeter of the opening, 
a task which may be sufficient to defeat the attempts of 
certain consumers. Thus there still remains a need for 
a reliable means for removing foil liners and the like 
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which does not prevent their use by the elderly or the 
infirm or consumers with reduced, dexterity. 
[0009] According to a first aspect of the present inven- 
tion there is provided a pull-tab for use in removing a 
membrane adhered to a container, the container defin- 
ing an opening having a periphery and the membrane 
overlying the opening and being adhered to said periph- 
ery so as to prevent access to the contents of the con- 
tainer via said opening prior to the removal of the mem- 
brane, the pull-tab comprising a peripheral portion hav- 
ing a shape corresponding to at least part of the periph- 
ery of said opening and being joined to the membrane 
in a region approximate said part and a tab portion 
joined to the peripheral portion, the peripheral portion 
comprising means to restrict a pulling force applied to 
the tab portion from being substantially transmitted to 
all but a first sector of the peripheral portion until such 
time as the membrane approximate said first sector has 
been pulled away from the container. 
[0010] According to a second aspect of the present 
invention there is provided a closure assembly in com- 
bination with a container, the container defining an 
opening having a periphery and the closure assembly 
comprising a membrane and a pull-tab, the pull-tab be- 
ing as described above. 

[0011] A number of embodiments of the present in- 
vention will now be described by way of example with 
reference to the accompanying drawings in which: 

Figure 1 is a cross-sectional view of a foil liner of 
the prior art; 

Figure 2 is a perspective view of another foil liner of 
the prior art; 

Figure 3 is a cross-sectional view of a web from 
which the foil liner of Figure 2 is stamped; 
Figure 4 is an exploded view of the components of 
a closure assembly in accordance with a first em- 
bodiment of the present invention; 
Figure 5 is an enlarged cross-sectional view of a 
metallic foil of the closure assembly of Figure 4; 
Figure 6 is a plan view of a pull-tab of the closure 
assembly of Figure 4; 

Figure 7 is a plan view of a pull-tab in accordance 
with a second embodiment of the present invention; 
Figure 8 is an cross-sectional view of a pull-tab in 
accordance with a third embodiment of the present 
invention; 

Figure 9 is an enlarged cross-sectional view of a 
line of weakness extending through a peripheral 
portion of a pull-tab in accordance with a fourth em- 
bodiment of the present invention; and 
Figure 10 is an enlarged cross-sectional view of a 
line of weakness extending through a peripheral 
portion of a pull-tab in accordance with a fifth em- 
bodiment of the present invention. 

[0012] Referring to Figure 4 there is shown a neck 30 
of a container 32. The remainder of the container 32 has 



not been shown as its body shape may take any suitable 
form and may, for example, be of square, rectangular or 
circular cross-section and may have an integral handle 
formed as part of the body shape. 

5 [0013] The neck 30 is provided on an external surface 
with engagement means 34 with which to engage com- 
plimentary engagement means (not shown) provided on 
a cap 36. In the example shown, the. engagement 
means 34 comprise a helical thread configuration but 

10 other engagement means may also be provided. At an 
upper end, the neck 30 terminates in a rim 38 which in 
turn defines an opening 40. It is via this opening 40 that 
access is gained to the contents of the container 32 and 
through which the contents of the container are dis- 

15 pensed. 

[0014] A circular disc known as a metallic foil 42 rests 
on rim 38 so as to overlie and close opening 40. As 
shown in more detail in Figure 5, the metallic foil 42 com- 
prises an electrically conductive substrate 44 which is 

20 coated on each of its opposed surfaces with a respective 
layer of adhesive 46 and 48. Each of the adhesive layers 
46 and 48 serve to bond the electrically conductive sub- 
strate 44 to a respective layer of polyethylene material 
50 or 52. The result is a laminate structure with the elec- 

25 trically conductive substrate 44 sandwiched between 
two layers of polyethylene material 50 and 52. 
[0015] A moulded plastics pull-tab 54 rests on an up- 
per surface of the metallic foil 42 and is shown in plan 
view in Figure 6. The pull-tab comprises an annular pe- 

30 ripheral portion 56 and, in the example shown, an an- 
nular tab portion 58 which is joined to the peripheral por- 
tion 56 by a tongue 60. The peripheral portion 56 is sized 
so as to overlie the rim 38 of the container 32 and ac- 
cordingly has an external diameter substantially the 

35 same as that of the rim. The internal diameter of the pe- 
ripheral portion 56 is substantially the same or slightly 
smaller than the diameter of the opening 40. 
[0016] The tab portion 58 is sized so as to be as large 
as possible while at the same time capable of being re- 

40 ceived within the peripheral portion 56. Thus the exter- 
nal diameter of the tab portion 58 is slightly smaller than 
the internal diameter of the peripheral portion 56 thereby 
defining a near annular space 62 between the two in 
plan view. The internal diameter of the tab portion 58 is 

45 selected so as to allow the insertion of a finger of a user. 
[0017] In order to further facilitate this process, the 
pull-tab is moulded so that in its natural or relaxed state 
the tab portion 58 and tongue 60 occupy a plane that 
subtends an acute angle to that occupied by the periph- 

50 eral portion 56. As a result, at a position opposite the 
tongue 60, the tab portion 58 is raised in height with re- 
spect to the peripheral portion 56 by a distance 64 and 
this enables the tab portion 58 to be grasped more easily 
and reliably by a user. Nevertheless, the tab portion 58 

55 is joined to the peripheral portion 56 in a manner which 
is sufficiently flexible so that, when constrained, ttie tab 
portion 58 can occupy substantially the same plane as 
the peripheral portion 56 and sufficiently resilient to en- 
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able the tab portion 58 to return to its natural or relaxed 
state once that constraint has been removed. 
[0018] In contrast to the tab portion 58, the peripheral 
portion 56 is provided with a plurality of lines of weak- 
ness which extend in a direction generally transverse to 
the tongue 60. In the embodiment shown, the lines of 
weakness take the form of a series of mutually spaced 
parallel grooves 66-72 which serve to divide the periph- 
eral portion 56 into a number of sectors 74-82. In this 
regard it will be noted that grooves 66a and 66b are co- 
linear and so in what follows will be referred to simply 
as groove 66. The same is also true of grooves 68a and 
68b which will henceforth be referred to simply as 
groove 68 and is also true of grooves 70a and 70b which 
will henceforth be referred to as groove 70. Grooves 72a 
and 72b will henceforth be referred to simply as groove 
72. 

[0019] As can be seen from Figure 4, each of the 
grooves 66-72 is of V-shaped cross-section and is de- 
fined, in the case of groove 66, by mutually inclined sur- 
faces 84 and 86. 

[0020] In addition the pull-tab 54 is provided with a 
plurality of circumferentially spaced flanges 88 which 
project radially outwardly from the peripheral portion 56. 
[0021] A cap 36 is also provided and comprises a cir- 
cular top 90 which merges at a radially outer edge with 
a depending annular skirt 92. The annular skirt 92 is 
sized so as to fit over the neck 30 and, as stated previ- 
ously, is provided on its inner surface with complimen- 
tary engagement means (not shown) for repeated and 
releasable engagement with the engagement means 34 
provided on the container 32. 
[0022] In order to assemble the components shown 
in Figure 4, the pull-tab 54 and metallic foil 42 are first 
received within the annular skirt 92 of the cap 36 with 
the pull-tab closest to the underside of the top 90. The 
purpose of the radially outwardly projecting flanges 88 
provided on the peripheral portion 56 is to engage the 
inner surface of the annular skirt 92 above the compli- 
mentary engagement means and so retain the pull-tab 
54 within the cap 36. Similar elements may also be pro- 
vided on the metallic foil 42 to ensure that it top is re- 
tained within the cap 36. Alternatively, the metallic foil 
42 may simply be formed oversize with an external di- 
ameter that is sufficient to retain the metallic foil within 
the annular skirt 92 above the complimentary engage- 
ment means. 

[0023] Once the container 32 has been filled with the 
desired contents, the cap 36, together with the metallic 
foil 42 and the pull-tab 54, is offered up to the neck 30. 
Depending on the nature of the respective engagement 
means provided on the container and cap, the cap 36 is 
then pushed, rotated or otherwise applied to the neck 
30 until such time as the metallic foil 42 is pressed 
against the rim 38 of the opening 40 and the peripheral 
portion 56 of the pull-tab 54 is pressed against the me- 
tallic foil 42. In this condition the assembled cap and 
neck are exposed to a time varying magnetic field which 



6 

gives rise to eddy currents within the electrically con- 
ductive substrate 44 and the generation of heat. This 
heat in turn melts the respective polyethylene layers 50 
and 52 and bonds the metallic foil both to the rim 38 of 
s the container 32 and also to the peripheral portion 56 of 
the pull-tab 54. In so doing the bonding components, 
comprising the respective layers of adhesive 46 and 48 
and the respective layers of polyethylene material 50 
and 52, are selected so as to ensure that a permanent 
10 bond is established between the metallic foil 42 and the 
peripheral portion 56 of the pull-tab 54 while a weaker, 
peelable bond is established between the metallic foil 
and the container 32. At the same time and in contrast 
to the peripheral portion 56, the tab portion 58 is not 
IB bonded to the metallic foil 42, either because it is not 
held in intimate contact with the metallic foil by virtue of 
its tendency to occupy a different plane from that of the 
peripheral portion or else, in an alternative embodiment, 
because the metallic foil 42 is provided on its upper sur- 
20. face with a non-stick form layer which underlies the tab 
portion 58 but not the peripheral portion 56. 
[0024] In use the metallic foil 42 serves to maintain 
the freshness of the product packaged within the con- 
tainer and serves to provide the consumer with an indi- 
25 cation that the container has not been subject to unau- 
thorised tampering. Nevertheless, in order to dispense 
the contents of the container, the metallic foil must first 
be removed and discarded. This is achieved by un- 
screwing or otherwise disengaging the cap 36 from the 
30 container 32 so as to expose the pull-tab 54. The user 
then inserts a finger through the central aperture of the 
tab portion 58. In so doing the user is helped by the re- 
silience of the pull-tab 54 which, once the cap 36 has 
been removed, is sufficient to cause the tab portion 58 
35 to return to its natural or relaxed state in which it projects 
upwardly from the peripheral portion 56 and away from 
the metallic foil 42. The user then pulls on the pull-tab 
and, irrespective of the direction in which that pulling 
force is applied, the pulling force is nonetheless trans- 
40 mitted by the tongue 60 to the peripheral portion 56. 
However, rather than the pulling force being dissipated 
around the circumference of the peripheral portion 56 in 
an attempt to simultaneously overcome the bond be- 
tween the metallic foil 42 and the container 32 at all 
45 points around the rim 38, because of the grooves 66-72, 
the pulling force applied by the user and transmitted by 
the tongue 60 is applied substantially only in the first 
sector 74 bounded by groove 66. As a result, in order to 
begin to peel the metallic foil 42 away from the rim 38 it 
so is necessary only forthe pulling force applied by the user 
to be sufficient to overcome the bond between the me- 
tallic foil 42 and the container 32 over the much smaller 
surface area of the first sector 74. Only once the metallic 
foil underlying this sector has been pulled away does 
55 the peripheral portion 56 hinge about groove 66, bring- 
ing mutually inclined surfaces 84 and 86 into abutting 
relationship so that the pulling force applied by the user 
is then transmitted to the second sector 76 bounded by 
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grooves 66 and 68. Again, because the pulling force ap- 
plied by the user is restricted to overcoming the bond 
between the metallic foil 42 and the container 32 only in 
the region defined by the second sector, the pulling force 
need not be nearly so great as if it were attempting to 
overcome the strength of the same bond at all points 
around the rim. Thus, as the process repeats, a very 
much reduced pulling force is sufficient to overcome the 
bond between the metallic foil 42 and the container 32 
in each of a succession of sectors before that pulling 
force is transmitted to the next adjacent sector. As a re- 
sult the metallic foil 42 may be easily and reliably peeled 
away from the rim 38 and subsequently discarded to- 
gether with the pull-tab 54. 

[0025] With the removal of the metallic foil 42, the 
opening 40 is exposed and the contents of the container 
may be dispensed as desired. Should it be necessary 
to re-close the container 32, the cap 36 may simply be 
presented to the neck 30 and applied as necessary de- 
pending upon the nature of the engagement means 34. 
The cap 36 may be disengaged and reapplied to the 
container 32 as many times as necessary. 
[0026] Although the peripheral portion 56 of the pull- 
tab 54 has been described as annular it will be apparent 
that the peripheral portion could have any shape al- 
though it is preferable that the shape correspond, at 
least approximately, to that of the periphery of the un- 
derlying opening 40. Nevertheless, the peripheral por- 
tion 56 of the pull-tab 54 may have a shape selected 
from the list comprising circular, elliptical, oval, triangu- 
lar, square, rectangular, pentagonal and hexagonal. 
[0027] Likewise, although the peripheral portion 56 
has been described as having a shape corresponding 
to the periphery of the opening in its entirety (in other 
words that the peripheral portion has a shape which, like 
the rim 38, is closed), it will also be apparent that the 
peripheral portion may have a shape corresponding to 
only a part of the periphery of the opening. For example, 
where the opening is circular and is surrounded by an 
annular rim as in the example shown in Figure 4, the 
peripheral portion 56 of the pull-tab 54 may simply com- 
prise a part annular shape as shown, for example, in 
Figure 7. Such an arrangement would still permit the 
metallic foil 42 to be pulled away from the underlying rim 
38 using a significantly reduced pulling force. 
[0028] It will also be appreciated that the external di- 
mensions of the peripheral portion 56 may, if so desired, 
be other than substantially the same as that of the rim 
38. In particular, the external dimensions may be greater 
than that of the rim thereby leading to the possibility of 
the peripheral portion being joined to the metallic foil at 
a position outwardly of the periphery of the opening. 
Conversely, the external dimensions of the peripheral 
portion may be less than that of the rim leading to the 
peripheral portion no longer overlying the rim but instead 
being joined to the metallic foil at a position inwardly of 
the periphery of the opening. Similarly, the internal di- 
mensions of the peripheral portion 56 may, if so desired, 



be substantially less than the opening 40 although this 
may have implications for the size and the shape of the 
tab portion 58. 

[0029] Likewise, although the tab portion 58 has been 

s described as a pull-ring, it need not necessarily be of 
annular shape provided that it may be readily gripped 
by a user. Thus, the tab portion 58 may comprise a tab 
of any shape, either with or without a central aperture, 
and may, for example, comprise a T-shape to facilitate 

10 easy gripping by a user. Likewise, although the tab por- 
tion 58 has been described as being of a size so as to 
be capable of being received within the peripheral por- 
tion 56 so that both the tab portion and the peripheral 
portion can, when so constrained, occupy substantially 

15 the same plane, this need not necessarily be the case. 
In particular, the tab portion may, if so desired, overlap 
the peripheral portion. This will, however, have an ad- 
verse affect on the overall height of the pull-tab 54 al- 
though, depending upon the nature of the cap 36 and 

20 the design constraints imposed upon the closure as a 
whole, this may be an acceptable trade off for a tab of 
increased surface area. 

[0030] it will also be appreciated that although the tab 
portion 58 has been described as moulded so that in its 
25 natural or relaxed state it occupies a plane that subtends 
an angle to that occupied by the peripheral portion 56, 
once again this need not necessarily .be the case. As 
shown in Figure 8, the tab portion 58 may alternatively 
be moulded so as to occupy a plane substantially par- 
se allel to that of the peripheral portion 56. Whilst the plane 
of the tab portion 58 may be coplanar with that of the 
peripheral portion 56, the tab portion is nevertheless 
preferably raised with respect to the peripheral portion 
so as to facilitate the tab portion being grasped more 
35 easily and reliably by a user. Of course, the tab portion 
58 may be moulded so as to occupy a plurality of planes, 
one or more of which may be inclined to that occupied 
by the peripheral portion while others may be parallel to' 
the peripheral portion. 
40 [0031] Although the lines of weakness have been de- 
scribed as grooves, again it will be apparent that this 
need not be the case. In particular, the lines of weakness 
may instead comprise webs of material of reduced thick- 
ness or a series of apertures, either blind or representing 
45 through-holes, always provided, of course, that the lines 
of weakness are not so weak as to become frangible 
when a typical pulling force is applied to the pull-tab by 
a user. Where the lines of weakness are present in the 
form of grooves, it will be apparent that the grooves may 
so be of any convenient shape and may, for example, be 
U-shaped or straight sided as shown in Figures 9 and 
10. 

[0032] Once again, although the lines of weakness 
have been described as extending parallel to each oth- 
55 er, this need not necessarily be the case as the lines of 
weakness may, in the case of an annular or part annular 
peripheral portion overlying an annular rim, extend in a 
generally radial direction. However, it is preferable that 
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the lines of weakness extend in a direction transverse 
to the direction in which the pulling force applied to the 
tab portion is transmitted to the peripheral portion. Most 
preferably of all the lines of weakness extend in a direc- 
tion substantially perpendicular to the direction in which s 
a pulling force applied to the tab portion is transmitted 
to the peripheral portion. 

[0033] In the embodiment described with reference to 
Figures 4 and 5 a plurality of lines of weakness are 
shown which are equally spaced apart such that the per- 10 
pendicular distance between groove 66 and groove 68 
is substantially the same as that between groove 68 and 
groove 70 and between groove 70 and groove 72. How- 
ever, this need not necessarily be the case. In another 
arrangement the lines of weakness may be arranged so f 5 
that each of the sectors defined by the lines of weakness 
are of equal surface area or overlie a bond between the 
metallic foil and the container which is of equal length. 
In this way the strength of the bond to be overcome be- 
tween the metallic foil 42 and the container 32 will be 20 
substantially the same for each sector. It will, however, 
mean that the lines of weakness will be spaced closer 
together at a side of the peripheral portion close to the 
tongue 60 and will be' spaced further apart in a region 
spaced 90° from the tongue. In any event, the tongue 25 
60 is preferably joined to the peripheral portion 56 cen- 
trally of the first sector. 

[0034] Although the pull-tab 54 has been described 
as comprising a plurality of lines of weakness, it would 
nevertheless be advantageous if the peripheral portion 30 
56 comprised only a single line of weakness since this 
would still serve to divide the peripheral portion into two 
sectors. As a result the pull force that would need to be 
applied in order to remove the metallic foil would only 
need to overcome the bond associated with each sector 35 
in turn and not both sectors simultaneously. Neverthe- 
less, the peripheral portion preferably comprises a plu- 
rality of lines of weakness so that once the metallic foil 
approximate the first sector has been pulled away, the 
pulling force applied to the tab portion is directed to a 40 
further sector of the peripheral portion-having compo- 
nents on either side of the first sector. Similarly, once 
the metallic foil adhered to the second sector has been 
released from its engagement with the underlying por- 
tion of the rim, the pulling force applied to the tab portion ^ 
is directed to a third sector which again comprises two 
components, each adjacent a respective one of the two 
components of the second sector. 
[0035] As previously described, the metallic foil 42 is 
preferably adhered to both the rim 38 and the peripheral 50 
portion 56 by exposure to a time varying magnetic field. 
However, the partial melting or softening of the two lay- 
ers of polyethylene material 50 and 52 represents a heat 
activated bond that may be achieved in other ways. For 
example, the two layers of polyethylene material 50 and 55 
52 and the two layers of adhesive 46 and 48 used to 
adhere the layers of polyethylene material to the elec- 
trically conductive substrate 44 may all be replaced by 



layers of heat activated adhesives applied to either side 
of the electrically conductive substrate. What is impor- 
tant in this context is that a permanent bond is provided 
between the metallic foil 42 and the pull-tab 54 while a 
peelable or removable bond is provided between the 
metallic foil 42 and the container 32. In any event, the 
bonding of the metallic foil 42 to both the container 32 
and the pull-tab 54 may be activated by alternate 
means. For example, the bond may be activated by ex- 
posing the cap and neck assembly to microwave radia- 
tion or to a time varying electric field. 
[0036] Once again whilst the opening 40 has been de- 
scribed as closed by a metallic foil 42, the metallic foil 
42 may, in principle, be replaced by any suitable mem- 
brane and may, for example, comprise a web of plastics 
material. Under such circumstances, the pull-tab 54 
may be formed integrally with the membrane which may, 
in turn, be provided with a line of weakness extending 
around the periphery of the underlying opening 40. This 
line of weakness may either be in the plane of the mem- 
brane or else in the cylindrical surface of the neck 30. 
[0037] Finally, although the assembly has been de- 
scribed as comprising a cap 36, this is entirely optional 
as the container may, under certain circumstances, be 
adequately sealed simply by use of the metallic foil or 
membrane 42. However, once the metallic foil or mem- 
brane has been removed, re-closure of the container 
would then not be possible. 



Claims 

1. A pull-tab for use in removing a membrane adhered 
to a container, the container defining an opening 
having a periphery and the membrane overlying the 
opening and being adhered to said periphery so as 
to prevent access to the contents of the container 
via said opening prior to the removal of the mem- 
brane, the pull-tab comprising 

a peripheral portion having a shape corre- 
sponding to at least a part of the periphery of said 
opening and being joined to the membrane in a re- 
gion approximate said part and a tab portion joined 
to the peripheral portion, the peripheral portion 
comprising means to restrict a pulling force applied 
to the tab portion from being substantially transmit- 
ted to all but a sector of the peripheral portion until 
such time as the membrane approximate said sec- 
tor has been pulled away from the container. 

2. A pull-tab in accordance with claim 1 wherein the 
peripheral portion has a shape selected from the list 
comprising circular, elliptical, oval, triangular, 
square, rectangular, pentagonal, hexagonal, arcu- 
ate, part-circular, part-elliptical, part-oval, part-tri- 
angular, part-square, part-rectangular, part-pentag- 
onal and part-hexagonal. 
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3. A closure assembly in combination with a container, 
the container defining an opening having a periph- 
ery and the closure assembly comprising a mem- 
brane and a pull-tab, the membrane overlying the 
opening and being adhered to said periphery so as s 
to prevent access to the contents of the container 

via said opening prior to the removal of the mem- 
brane, and the pull-tab comprising a peripheral por- 
tion having a shape corresponding to at least a part 
of the periphery of said opening and being joined to 10 
the membrane in a region approximate said part 
and a tab portion joined to the peripheral portion, 
the peripheral portion comprising means to restrict 
a pulling force applied to the tab portion from being 
substantially transmitted to all but a sector of the 15 
peripheral portion until such time as the membrane 
approximate to said sector has been pulled away 
from the container. 

4. The combination of claim 3 wherein the container 20 
defines an opening, having a periphery having a 
shape selected from the list comprising circular, el- 
liptical, oval, triangular, square, rectangular, pen- 
tagonal and hexagonal. 

25 

5. The invention of any preceding claim wherein the 
peripheral portion has a shape corresponding to 
substantially the entire periphery of said opening. 

6. The invention of any preceding claim wherein the 30 
peripheral portion is adapted so as to at least par- 
tially overlie the periphery of the opening. 

7. The invention of any of claims 1 to 5 wherein the 
peripheral portion is adapted so as to be joined to 35 
the membrane at a position outwardly of the periph- 
ery of the opening. 

8. The invention of any of claims 1 to 5 wherein the 
peripheral portion is adapted so as to be joined to 40 
the membrane at a position inwardly of the periph- 
ery of the opening. 

9. The invention of any preceding claim wherein the 

tab portion comprises a pull-ring. 45 

10. The invention of any preceding claim wherein the 
tab portion is sized so as not to overlap the periph- 
eral portion in plan view. 

50 

11. The invention of any preceding claim wherein the 
tab portion is formed integrally with the peripheral 
portion of plastics material. 

12. The invention of any preceding claim wherein, in a 55 
natural state, the tab portion occupies a different 
plane from that occupied by the peripheral portion, 
said planes being mutually spaced at at least one 



point on the tab portion. 

13. The invention of any preceding claim wherein, in a 
natural state, the tab portion occupies a plane that 
subtends an acute angle with a plane occupied by 
the peripheral portion. 

14. The invention of any preceding claim wherein the 
tab portion is joined to the peripheral portion in a 
manner which is sufficiently flexible so that, when 
constrained, the tab portion can occupy substantial- 
ly the same plane as the peripheral portion and suf- 
ficiently resilient to enable the tab portion to return 
to a natural state once said constraint has been re- 
moved in which the tab portion occupies a plane dif- 

. ferent from that occupied by the peripheral portion. 

15. The invention of any preceding claim wherein the 
means to restrict the pulling force applied to the tab 
portion from being substantially transmitted to all 
but a sector of the peripheral portion until such time 
as the membrane approximate said sector has been 
pulled away from the container comprises one or 
more lines of weakness that serve to divide the pe- 
ripheral portion into a plurality of sectors. 

16. The invention of claim 15 wherein said lines of 
weakness comprise one or more grooves. 

17. The invention of claim 16 wherein the grooves have 
a cross-sectional shape selected from the list com- 
prising V-shaped, U-shaped orstraight-sided-chan- 
nel-shaped. 

18. The invention of any of claims 15 to 17 wherein the 
or each line of weakness extends in a direction 
transverse to the direction in which a pulling force 
applied to the tab portion is transmitted to the pe- 
ripheral portion. 

19. The invention of any of claims 15 to 18 wherein the 
or each line of weakness extends in a direction sub- 
stantially perpendicular to the direction in which a 
pulling force applied to the tab portion is transmitted 
to the peripheral portion. 

20. The invention of any of claims 15 to 19 and com- 
prising two or more lines of weakness, each line of 
weakness extending substantially parallel to the 
other or others. 

21. The invention of any of claims 15 to 20 and com- 
prising two or more lines of weakness wherein each 
line of weakness is equally spaced apart. 

22. The invention of any of claims 15 to 20 and com- 
prising two or more lines of weakness wherein the 
lines of weakness are spaced so that each of the 
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sectors defined thereby are of substantially equal 
peripheral extent. 

23. The invention of any of claims 15 to 22 and com- 
prising two or more lines of weakness wherein the 5 
lines of weakness are arranged symmetrically 
about the direction in which a pulling force applied 

to the tab portion is transmitted to the peripheral 
portion. 

10 

24. The invention of any of claims 15 to 23 wherein the 
tab portion is joined to the peripheral portion cen- 
trally of one of said sectors. 

25. Theinventionofanyofclaims15to24whereinonce 15 
said membrane approximate a first sector has been 
pulled away from the container, the pull-tab is 
adapted to direct the pulling force applied to the tab 
portion to a second sector of the peripheral portion, 

the second sector having components adjacent op- 20 
posite sides of said first sector. 

26. The invention of any of claims 1 5 to 25 wherein once 
said membrane approximate a first sector has been 
pulled away from the container, the pull-tab is 25 
adapted to direct the pulling force applied to the tab 
portion to each of the remaining sectors in succes- 
sion whilst ensuring that the pulling force is not 
transmitted to a sector until such time as the mem- 
brane approximate all of the preceding sectors has 30 
been pulled away from the container. 

27. The invention of any preceding claim wherein the 
peripheral portion is joined to the membrane by a 
permanent bond and the membrane is adhered to 35 
said periphery by a weaker, peelable bond. 

28. The invention of any preceding claim wherein the 
membrane comprises an electrically conductive 
material and is adhered to the periphery of the 40 
opening by a heat activated bond. 

29. The invention of claim 28 wherein the heat activated 
bond is activated by exposing the membrane to one 

of a list comprising microwave radiation, a time var- 45 
ying magnetic field and a time varying electric field. 

30. The invention of any preceding claim wherein the 
membrane comprises a metallic foil. 

50 

31. The invention of any of claims 1 to 26 wherein the 
membrane is formed of plastics material and is 
formed integrally with the peripheral portion. 

32. The invention of claim 31 wherein a line of weak- 55 
ness is provided extending around the periphery of 
the opening. 



33. The invention of any of claims 3 to 32 wherein the 
closure assembly additionally comprises a cap for 
repeated and releasable engagement with the con- 
tainer and which, when engaged with the container, 
overlies the opening and, prior to the removal of the 
membrane, also overlies both the membrane and 
the pull-tab. 

34. The invention of claim 33 wherein the pull-tab is pro- 
vided with one or more outwardly directed flanges 
for engagement with an inner surface of the cap. 
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© A plastic container closure comprising a top 
panel (4), a skirt portion (5), an annular protruded 
portion (18) that is formed inwardly from the inner 
surface of the top panel and on the inside of a 
portion near the root of the skirt maintaining a small 
gap (17) therebetween, and a sealing liner (2) that is 
fitted by press-molding on the inside of the top 
panel, wherein a substantially vertical portion (21) is 
formed on said liner along the inner surface of the 
annular protruded portion, and sealing performance 
is maintained by the engagement between the outer 
edge of the mouth of the container and the substan- 
tially vertical portion. Since the sealing is accom- 
plished over a surface having a predetermined width 
in the up-and-down direction, the sealing perfor- 
mance is not impaired even when the top panel is 
deformed by the pressure. Moreover, favorable seal- 
ing performance is maintained even against shock 
that is given to the container at the time of fitting the 
closure. 
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BACKG ROUND OF THE INVENTION 

(Field of the Invention) 

T fie present invention relates to a plastic con- 
tainer closure and to a method of producing the 
same - More specifically, the invention relates to a 
plastic container closure with liner featuring high 
sealing precision, excellent sealing performance to 
the mouth of the container and, particularly, ex- 
cellent shock-resistant sealing performance and 
pressure-resistant sealing performance, and to a 
method of producing the same. 

(Description of the Prior Art) 

In recent years, metal container closures have 
been replaced by plastic container closures for 
hermetically sealing the mouths of plastic bottles 
and glass bottles owing to their merits of easy 
disposal and recycled use. 

Some plastic container closures use, as the 
sealing material, the synthetic resin itself that is 
forming the inner surface of the top panel of the 
container closure. From the standpoint of obtaining 
hermetically sealing performance and, particularly, 
pressure-resistant sealing performance, however, it 
is desired to employ a liner or a packing that is 
excellent in softness and cushioning property. 

Japanese Patent Publications Nos. 44627/1988, 
48704/1988 and 8141/1994 are disclosing container 
closures provided with a liner, wherein provision is 
made of an inwardly extending annular liner-hold- 
ing member on the inner surface of a skirt portion 
which is integrally continuous to the outer periph- 
eral edge of the top panel, so that the liner will not 
escape from the closure shell. 

Furthermore, Japanese Patent Publication No. 
13349/1994 discloses a plastic container closure 
having a packing provided in the closure shell and 
further having a plurality of annular ribs formed on 
the top panel of the container closure. 

According to the former method of providing an 
annular liner-holding member on the inner surface 
of the skirt portion, however, a portion of the an- 
nular holding member of the container closure shell 
must be forcibly released at the time of molding 
the container closure shell and, hence, the annular 
liner-holding member must have a reduced thick- 
ness. In press-molding the liner, therefore, the an- 
nular holding member is deformed in an undulated 
manner at the time of bringing the outer sleeve of 
the molding tool and the annular holding member 
into engagement together, whereby the liner leaks 
outwardly or it becomes difficult to strictly control 
the size of the sealing portion on the outer periph- 
ery of the liner. 



The container closure used for the contents 
that produce pressure loses pressure-resistant 
sealing performance due to its buckling deforma- 
tion at the top panel portion. It is therefore desired 

5 to accomplish the sealing along the outer periph- 
eral portion of the mouth of the bottle rather than at 
the top of the mouth of the bottle. The above- 
mentioned former container closure, however, does 
not permit to establish even such a sealing struc- 

70 ture. 

On the other hand, the latter container closure 
is satisfactory from the standpoint of accomplishing 
the sealing along the outer peripheral portion of the 
mouth of the bottle, but requires cumbersome op- 
75 eration for fitting the packing piece by piece into a 
number of container closures. Besides, the packing 
that is fitted may often escape, which is not still 
satisfactory from the viewpoint of operability. 

20 SUMMARY OF THE INVENTION 

The object of the present invention, therefore, 
is to provide a plastic container closure with liner 
featuring high sealing precision, excellent sealing 
25 performance to the mouth of the container and, 
particularly, excellent shock- resistant sealing per- 
formance and pressure-resistant sealing perfor- 
mance, and a method of easily producing the 
same. 

30 Another object of the present invention is to 

provide a method of producing a plastic container 
closure, which method is capable of easily forming 
the closure shell as well as the liner and, besides, 
capable of forming the liner maintaining a high 

35 dimensional precision. 

According to the present invention, there is 
provided a plastic container closure with liner com- 
prising a top panel of the plastic container closure, 
a skirt portion which downwardly extends from the 

40 peripheral edge of said top panel and has a thread 
formed in the inside thereof to come into engage- 
ment with the mouth of the container, an annular 
protruded portion that is formed inwardly from the 
inner surface of said top panel and on the inside of 

45 a portion near the root of the skirt maintaining a 
small gap therebetween, and a sealing liner that is 
fitted by press-molding on the inside of said top 
panel, wherein a substantially vertical portion is 
formed on said liner along the inner surface of said 

so annular protruded portion, and sealing performance 
is maintained by the engagement between the out- 
er edge of the mouth of the container and the 
substantially vertical portion of the liner. 

According to the present invention, further- 

55 more, there is provided a method of producing a 
plastic container closure with liner, comprising: 

feeding a resin for molding the liner into the 
inner surface of a top panel of a plastic container 
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closure which has the top panel, a skirt portion 
which is threaded in the inside thereof for engage- 
ment with the mouth of a container, and an annular 
protruded portion that stands nearly upright from 
the* inner surface of the top panel maintaining a 
sm all gap from the skirt portion; 

arranging a core having a tip for molding the 
central portion of the liner, an intermediate bush 
hawing a tip for molding a sealing portion of the 
liner, and an outer sleeve having a tip for engage- 
ment with said annular protruded portion of the 
container closure, in concentric with one another; 

advancing said tips toward the top panel of the 
container closure, so that said tip for engagement 
is brought into engagement with the annular pro- 
truded portion of the container closure and that 
said tip for molding the sealing portion of the liner 
is brought into engagement with the top panel of 
the container closure; 

pressing in this state the resin for molding the 
liner using the core, so that the intermediate bush 
is retreated by the resin pressure; and 

flowing the resin into space defined by said tip 
for molding the sealing portion of the liner, said tip 
for engagement, peripheral portion on the inner 
surface of the top panel, and inner side surface of 
said annular protruded portion, thereby to mold the 
central portion of the liner having a reduced thick- 
ness, to mold the peripheral portion of the liner 
having a thickness larger than that of the central 
portion, and to mold a substantially vertical portion 
of the liner on the inner side surface of said annular 
protruded portion. 

In the present invention, it is most desired that 
the inner peripheral surface of the annular pro- 
truded portion is provided substantially vertically to 
the top panel, the inner peripheral surface of the 
annular protruded portion has a diameter larger 
than that of the mouth of the container that is to be 
sealed but is smaller than the diameter of the 
threaded portion that engages with the mouth of 
the container. It is further desired that the annular 
protruded portion has a shape that becomes nar- 
row toward the tip thereof and has an outer periph- 
eral surface that is tilted inwardly and, particularly, 
that the annular protruded portion has a flexible tip 
of which the inner peripheral surface is slightly 
tilted inwardly toward the end thereof or has a tip 
that is inwardly protruding. Moreover, the annular 
protruded portion may have the inner peripheral 
surface that is substantially vertical or may have 
the inner peripheral surface that is tilted slightly 
inwardly. 

According to the present invention, it is desired 
to arrange a plurality of ribs along the circum- 
ference between the annular protruded portion and 
a portion near the root of the skirt to bridge them 
together, and it is particularly desired that the plu- 



rality of ribs are arranged at an angle that is tilted 
relative to the radial direction. 

The plastic container closure of the present 
invention comprises a plastic closure shell and a . 

5 liner provided on the side of the inner surface of 
the shell. Besides, the closure shell comprises the 
top panel and the skirt portion which is threaded in 
the inner peripheral surface thereof for engagement 
with the container. Distinguished features reside in 

70 that the annular protruded portion is provided in- 
wardly from the inner surface of the top panel and 
on the inside of a portion near the root of the skirt 
maintaining a small gap therebetween and that the 
substantially vertical portion (falling portion) of the 

75 liner is formed along the inner side surface of the 
annular protruded portion. 

That is, with the annular protruded portion be- 
ing provided on the inner surface of the top panel, 
the liner member that outwardly tends to spread in 

20 the radial direction due to the press-molding is 
blocked by the protruded portion to form a sub- 
stantially vertical portion (rising portion in the case 
of the press-molding), and sealing is accomplished 
over a cylindrical surface having a predetermined 

25 width in the up-and-down direction between the 
outer peripheral portion of the mouth of the con- 
tainer and the substantially vertical portion of the 
liner. Accordingly, the plastic container closure with 
liner of the present invention maintains pressure- 

30 resistant sealing even when the top panel is de- 
formed by the pressure. Besides, the force that 
acts between the annular protruded portion and the 
substantially vertical portion of the liner at the time 
of closing or opening the container, is chiefly a 

35 shearing force in the up-and-down direction or in 
the circumferential direction, which is not a peeling 
force. Therefore, the sealing performance is not 
impaired between the annular protruded portion 
and the substantially vertical portion of the liner. 

40 Moreover, since a small gap is provided be- 

tween the annular protruded portion and the portion 
near the root of the skirt, the annular protruded 
portion tolerates elastic deformation that outwardly 
expands in the radial direction. Therefore, despite 

45 there exists some dimensional error in the outer 
periphery of the mouth of the container, reliable 
sealing is accomplished when the container is 
closed, and markedly improved shock-resistant 
sealing performance is exhibited being compound- 
so ed by the sealing over the surface that has a width 
in the up-and-down direction. 

Furthermore, with the annular protruded portion 
being provided on the inner surface of the top 
panel, this portion needs not be forcibly released 

55 from the metal mold at the time of molding the 
container closure shell. Accordingly, the molding 
operation is easy, and no particular limitation is 
imposed on the shape and size of the annular 
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protriacfed portion. 

A_ccording to the production method of the 
prese nl invention, the liner is formed in a predeter- 
mined shape by feeding a resin for molding the 
liner info the inner surface of the top panel of the 5 
plastic container closure and by press-molding the 
resin, and further arranging a core having a tip for 
molding the central portion of the liner, arranging 
an in-lermediate bush having a tip for molding a 
sealin g portion of the liner, and arranging an outer to 
sleeve having a tip for engagement with said an- 
nular protruded portion of the container closure, all 
in concentric with one another, advancing said tips 
toward the top panel of the container closure, so 
that said tip for engagement is brought into en- 75 
gagernent with the annular protruded portion of the 
container closure and that said tip for molding the 
sealing portion of the liner is brought into engage- 
ment with the top panel of the container closure, 
pressing in this state the resin for molding the liner 20 
using the core, so that the intermediate bush is 
retreated by the resin pressure, and flowing the 
resin into space defined by said tip for molding the 
sealing portion of the liner, said tip for engagement, 
a peripheral portion on the inner surface of the top 25 
panel, and an inner side surface of said annular 
protruded portion, thereby to mold the central por- 
tion of the liner having a reduced thickness, to 
mold the peripheral portion of the liner having a 
thickness larger than that of the central portion, and 30 
to mold a substantially vertical portion of the liner 
on the inner side surface of said annular protruded 
portion. 

According to this method, the thick peripheral 
portion of the liner and the substantially vertical 35 
portion of the liner are molded by the resin pres- 
sure in a state where the tip of the outer sleeve of 
the molding tool and the annular protruded portion 
are reliably engaged with each other. Besides, the 
liner material does not leak to the outer side be- 40 
yond the annular protruded portion, and the liner is 
molded having favorable shape and dimensional 
precision. 

According to the present invention, the inner 
peripheral surface of the annular protruded portion 45 
is molded to be substantially vertical with respect 
to the top panel, and the inner peripheral surface of 
the annular protruded portion has a diameter which 
is larger than the diameter of the outer periphery of 
the mouth of the container that is to be closed but 50 
is smaller than the diameter of the inner periphery 
of the threaded portion that engages with the 
mouth of the container, so that the container can 
be easily closed or opened, and that the container 
closure shell can be easily molded and the liner 55 
can be easily press-molded, too. 

By so molding the annular protruded portion 
that it becomes narrow toward the tip thereof and 



that its inner peripheral surface is slightly tilted 
inwardly, it is made possible to easily draft the 
mold at the time of molding the container closure 
shell as well as to reliably hold the liner in the shell 
and to reliably bring the annular protruded portion 
and the outer sleeve used for the molding into 
engagement with each other maintaining sealing. 
To obtain the above-mentioned actions and effects, 
in particular, the annular protruded portion should 
have a flexible tip that becomes narrow toward the 
end thereof and the inner peripheral surface that is 
slightly tilted inwardly toward the end thereof or a 
flexible tip that protrudes inwardly. The inner pe- 
ripheral surface of the annular protruded portion 
may be vertical or may be slightly tilted inwardly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side sectional view illustrating a 
container closure of the present invention to- 
gether with the mouth of a container; 
Fig. 2 is a diagram of a step for illustrating the 
method of molding a sealing liner in a container 
closure shell, and explains a step (A) of feeding 
a resin for molding the sealing liner; 
Fig. 3 is a diagram of a step for illustrating the 
method of molding a sealing liner in a container 
closure shell, and explains a step (B) for lower- 
ing the tool for molding the liner; 
Fig. 4 is a diagram of a step for illustrating the 
method of molding the sealing liner in the con- 
tainer closure shell, and explains a step (C) 
where the preparation for molding is completed; 
Fig. 5 is a diagram of a step for illustrating the 
method of molding the sealing liner in the con- 
tainer closure shell, and explains a step (D) 
where the molding is finished; 
Fig. 6 is a side sectional view illustrating an 
embodiment of a rib structure; 
Fig. 7 is a bottom view of the embodiment of 
Fig. 6; 

Fig. 8 is a perspective view of the embodiment 
of Fig. 6; 

Fig. 9 is a sectional view illustrating, on an 
enlarged scale, an annular protruded portion of 
the container closure shell; 
Fig. 10 is a sectional view illustrating, on an 
enlarged scale, the protruded portion of the con- 
tainer closure shell according to another em- 
bodiment; 

Fig. 11 is a sectional view illustrating, on an 
enlarged scale, the annular protruded portion 
having a flexible tip in the container closure 
shell; and 

Fig. 12 is a sectional view illustrating, on an 
enlarged scale, the annular protruded portion 
having the flexible tip in the container closure 
shell according to a further embodiment. 
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DETAILED DESCRIPTION OF THE INVENTION 
[Container Closure] 

Referring to Fig. 1 which illustrates a container 
closure of the present invention together with the 
mouth of a container, the container closure com- 
prises a container closure shell 1 and a liner 2 
provided in the inner portion thereof, and is fitted 
onto the mouth 3 of the container. The closure 
shell 1 is formed by integrally molding a synthetic 
resin by the injection molding or the compression 
molding, and comprises a top panel 4 and a skirt 
portion 5 hanging down from the peripheral edge of 
the top panel. An internal thread 6 is formed in the 
inner surface of the skirt portion 5 for being fas- 
tened to the mouth 3 of the container, and knurled 
grooves 7 are formed in the outer surface thereof 
so that the container closure can be gripped. A 
fastening band 8 equipped with flap pieces 8a for 
engagement with the container is provided on the 
lower side of the skirt portion 5 via a pilfer-proof 
mechanism 9 such as perforation that will be cut at 
the time of opening the closure. 

The mouth 3 of the container is formed of a 
glass or a plastic, and an external thread 10 is 
formed on the side surface thereof for fastening 
and opening. On the lower side of the external 
thread 1 0 are formed a jaw portion 1 1 for engage- 
ment and a support ring 12 for supporting the 
container in the steps of charging and transfer. The 
mouth 3 of the container has a top portion 13 for 
maintaining sealing relative to the liner 2 and an 
outer peripheral portion 14 for sealing formed on 
the outer peripheral side of the top portion. 

In the container closure of the present inven- 
tion, an annular protruded portion 18 is provided 
inwardly from the inner surface 15 of the top panel 
and on the inside of a portion 16 near the root of 
the skirt maintaining a small gap 17 therebetween. 
In the embodiment shown in Fig. 1, an inner side 
surface 19 of the annular protruded portion 18 is 
substantially perpendicular to the inner surface of 
the top panel and has a flexible tip 20 that be- 
comes narrow toward the end thereof and having 
an inner peripheral surface that is tilted slightly 
inwardly toward the end thereof. 

The sealing liner 2 formed by the press-mold- 
ing is provided on the inside of the top ceiling of 
the container closure shell 1. Here, it is important 
that a falling portion 21 of the liner is formed along 
the inner side surface 19 of the annular protruded 
portion 18 of the shell 1 from the standpoint of 
forming a sealing structure relative to the outer 
peripheral portion 14 for sealing of the mouth of the 
container maintaining excellent pressure-resistant 
sealing performance and shock-resistant sealing 
performance. The diagramed embodiment will now 



be described in further detail. Though it may vary 
depending upon the molding method, the sealing 
liner 2 has a thin central portion 22 and a thick 
surrounding portion 23 along the circumference 

5 thereof. The aforementioned substantially vertical 
portion 21 is formed on the outer peripheral side of 
the thick peripheral portion 23. A tapered down- 
ward protrusion 24 is formed between the thin 
central portion 22 and the thick peripheral portion 

10 23. The tapered downward protrusion 24 is formed 
for the purpose of easily forming the thick periph- 
eral portion and the substantially vertical portion, 
and its method of formation will be described later 
in detail. 

75 Referring to Figs. 2 to 5 for explaining the 

method of molding the sealing liner in the container 
closure shell, Fig. 2(A) illustrates a step for feeding 
a resin for molding the sealing liner, Fig. 3(B) 
illustrates a step for lowering the tool for molding 

20 the liner, Fig. 4 (C) illustrates a step where the 
preparation for molding is completed, and Fig. 5(D) 
illustrates a step where the molding is finished. 

The container closure shell 1 that is used is 
basically the same as the one shown in Fig. 1. Fig. 

25 2(A), however, shows the structure in detail of when 
the container closure is viewed from the inside. 
That is, the above- mentioned perforation com- 
prises a cutting line 29 for completely cutting the 
skirt portion 5 and the fastening band 8 from each 

30 other, and inner ribs 25 for coupling the skirt por- 
tion 5 and the fastening band 8 together in the 
circumferential direction maintaining a gap. The 
internal thread 6 formed in the inner surface of the 
skirt portion 5 is cut in the axial direction maintain- 

35 ing a predetermined distance in the circumferential 
direction thereby to form gas vent passages 26 of 
when the closure is opened. At the lower edge 
(upper end in Fig. 2) of the fastening band 8 is 
formed an inwardly faced curled portion 27 for 

40 reinforcing the flap pieces 8a that engage with the 
container. It will be further obvious that the flap 
pieces 8a are provided being tilted at a predeter- 
mined angle with respect to the radial direction in 
order to prevent the turn of the fastening band 8 

45 relative to the mouth of the container at the time of 
fitting the closure and to reliably prevent the inner 
ribs 25 in the perforation from being cut. 

In Fig. 2(A), the container closure shell 1 is 
held on an anvil (not shown) of the liner-molding 

so machine in a manner that the top panel is on the 
lower side, and a nozzle of the extruder is passed 
into the container closure shell 1 to supply molten 
pellets 28 of a resin composition for molding the 
sealing liner. 

55 Referring to Fig. 3(B), the assembly devices for 

molding the sealing liner comprise a core 31 hav- 
ing a tip 30 for molding the central portion of the 
liner, an intermediate bush 33 having a tip 32 for 
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moldi ng the sealing portion of the liner and a notch 
36 fo rnied in the inner peripheral side of the tip, 
and as.n outer sleeve 35 having a tip 34 for engage- 
ment with the annular protruded portion 18 of the 
container closure, which are all arranged in concen- 
tric w ith each other. The intermediate bush 33 is in 
a most downwardly protruded state, the outer 
sleeve 35 is in a slightly retreated state, and the 
core 31 is in a mostly retreated state. Though not 
diagramed, these members are connected to a 
pressurizing means such as hydraulic cylinder or to 
a pressurizing mechanism such as cam or the like 
via a resilient member such as spring, so as to be 
moved up and down. The core 31 , intermediate 
bush 33 and outer sleeve 35 descend toward the 
container closure shell 1 while maintaining the 
above-mentioned state, and the core 31 starts 
pushing the molten pellet 28. 

Tine assembly devices 31 , 33 and 35 for mold- 
ing continue to descend until the tip for molding 
the sealing portion of the liner of the intermediate 
bush 33 comes into engagement with the inner 
surface of the top panel of the container closure 
shell 1 as shown in Fig. 4(C), whereby the con- 
tainer closure shell 1 is reliably held. At the same 
time, the tip 34 for engagement of the outer sleeve 
35 comes into engagement with the annular pro- 
truded portion 18 of the container closure maintain- 
ing sealing performance, whereby preparation is 
completed for molding the thick outer peripheral 
portion and the substantially vertical portion of the 
liner. Even during this moment, the core 31 contin- 
ues to descend to press the molten pellets 28. 

In the last stage of pushing shown in Fig. 5(D), 
the resin 28 for molding the liner filled between the 
tip 30 for molding the central portion of the liner 
and the inner surface 15 of the top panel, is still 
pushed by the core 31, flows due to the resin 
pressure into space defined by the outer side sur- 
face of the core 31 and the notch 36 of the inter- 
mediate bush 33, and causes the intermediate 
bush 33 to be retreated overcoming its pressure. 
Accordingly, the resin flows into space defined by 
the tip 32 for molding the sealing portion of the 
liner of the intermediate bush, peripheral portion on 
the inner surface 15 of the top panel, and inner 
side surface 19 of the annular protruded portion 18, 
whereby the central portion of the liner is molded 
having a reduced thickness, the peripheral portion 
of the liner is molded having a thickness larger 
than that of the central portion, and a substantially 
vertical portion (which is a rising portion since the 
container closure is placed upside down in the 
drawings) of the liner is molded on the inner side 
surface 19 of the annular protruded portion. 

According to the method of producing con- 
tainer closures of the present invention, the annular 
protruded portion 18 and the outer sleeve 35 can 



be hermetically engaged with each other without 
causing the annular protruded portion 18 to be 
deformed since the annular protruded portion 18 is 
nearly vertically provided with respect to the top 
5 panel 4. As a result, it is allowed to mold the 
substantially vertical portion of the liner maintaining 
a very high dimensional precision without permit- 
ting the resin for molding the liner to be leaked. In 
molding the container closure shell 1, furthermore, 

to since the annular protruded portion 18 that is mol- 
ded is released from the metal mold without requir- 
ing any particular force, advantages are brought 
about with regard to easy molding maintaining any 
desired size without permitting any variation in the 

75 sizes of the annular protruded portion 18. 

In the container closure of the present inven- 
tion as shown in Fig. 1, furthermore, the sealing is 
accomplished owing to the intimate adhesion on an 
area having a predetermined width in the axial 

20 direction of the container between the substantially 
vertical portion 21 of the liner and the outer periph- 
eral portion 14 for sealing of the mouth of the 
container. Therefore, even when deviation takes 
place between the container and the container clo- 

25 sure relative to each other in the axial direction due 
to pressure or shock, excellent sealing perfor- 
mance is maintained. Moreover, the annular pro- 
truded portion 18 is independently provided main- 
taining a small gap from the skirt portion 5 of the 

30 closure shell. Therefore, even in case shock is 
exerted on the closure shell 1, the sealing portion 
is not affected or are affected very little. Besides, 
external force exerted on the mouth of the con- 
tainer in the radial direction is reduced due to 

35 elastic deformation of the annular protruded portion 
18. 

In the present invention, it is an indispensable 
requirement that a small gap is formed between 
the annular protruded portion 18 and the skirt por- 

40 tion 5 of the closure shell. As required, furthermore, 
a rib structure may be formed between the two. 

Referring to Fig. 6 (side sectional view), Fig. 7 
(bottom view) and Fig. 8 (perspective view) illustrat- 
ing an embodiment of the rib structure, a plurality 

45 of ribs 38 are disposed between the annular pro- 
truded portion 18 and the portion 16 near the root 
of the skirt to bridge them together along the 
circumferential direction maintaining a gap. The 
ribs 38 permit the annular protruded portion 18 to 

50 be deformed to some extent, but prevent them 
from being excessively deformed and further work 
to mechanically reinforce the annular protruded 
portion 18. 

It is particularly desired that the plurality of ribs 
55 38 are arranged at an angle which is tilted with 
respect to the radial direction, and that the direc- 
tion of inward inclination of the ribs 38 is in agree- 
ment with the direction of opening the closure shell 
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frorn the standpoint of easily opening the closure. 
This is because, with the outer periphery of the 
mo»ulh being intimately sealed in accordance with 
th& present invention, a slightly large torque is 
reef Hired for opening the closure. With the ribs 
bei rig arranged as described, however, the closure 
can be opened by hand relatively easily. 

Reference is now made to Figs. 9 to 12 that 
illustrate the shape of the annular protruded portion 
of the container closure shell. Referring to Fig. 9, 
the annular protrusion 18 has a shape that be- 
comes narrow inwardly toward the end thereof and 
further has the outer peripheral surface 19b that is 
inwardly tilted. The inner peripheral surface 19 of 
the annular protruded portion 18 is vertical. In an 
example of Fig. 10, the annular protruded portion 
18 lias a shape that becomes narrow inwardly 
toward the end thereof and further has the outer 
peripheral surface 19b that is inwardly tilted like the 
above-mentioned example. In this case, however, 
the inner peripheral surface 19 of the annular pro- 
truded portion 18 is slightly and inwardly tilted, too. 
In an example of Fig. 11, the annular protruded 
portion 18 has a shape that becomes narrow in- 
wardly toward the end thereof and further has the 
outer peripheral surface 19b that is inwardly tilted. 
In this case, however, the annular tilted portion 18 
has a flexible tip 20 that is inwardly protruded. In 
an example of Fig. 12, the annular protruded por- 
tion 18 has a shape that becomes narrow inwardly 
toward the end thereof and further has an outer 
peripheral surface 19b that is inwardly tilted. In this 
case, the inner peripheral surface 19 of the annular 
protruded portion 18 is vertical but has a flexible tip 
20 that is tilted slightly inwardly. 

The container closure shell should have a rigid- 
ity which is large enough to maintain sealing per- 
formance based upon the liner despite a pressure 
difference between the inside and the outside of 
the container, and should be made of a variety of 
plastics. Examples of the plastics may include 
high-density polyethylene, polypropylene, thermo- 
plastic polyester, polyamide, styrene resin, ABS 
resin and the like. The shells will have such shapes 
as crown, screw cap, pilfer- proof cap, lag cap, etc. 

According to the present invention, the liner 
stands for the one that is fitted to the container 
closure shell, molded at that place into a shape 
necessary for accomplishing the sealing, and has 
required cushioning property and softness. Exam- 
ples of the resin for molding the liner include olefin 
resins such as low-, medium- or high-density poly- 
ethylene, isotactic polypropylene, pro- 
pylene/ethylene copolymer, polybutene-1 , ethyl- 
ene/propylene copolymer, ethylene/butene-1 
copolymer, propylene/butene-1 copolymer, ethyl- 
ene/propylene/butene-1 copolymer, ethylene/vinyl 
acetate copolymer, ionically cross-linked olefin 



copolymer (ionomer), or blends thereof. 

The above-mentioned olefin resins can be used 
being further blended with other elastomers such 
as ethylene/propylene copolymer rubber, ethyl- 

5 ene/propylene/diene copolymer, SBR, NBR or ther- 
moplastic elastomer. 

Moreover, the liner may be molded by using a 
gel which is obtained by dispersing a vinyl chloride 
resin plastisol, i.e., a vinyl chloride resin in a plasti- 

70 cizer, or by using a gel which is obtained by 
dispersing an acrylic resin plastisol, i.e., an acrylic 
resin in a plasticizer followed by heating. 

It is desired to use a blend of olefin resins from 
the standpoint of heat moldability. The liner used in 

75 the present invention may be provided with a resin 
layer containing a disoxidant. The liner may be 
made up of a resin containing the disoxidant alone 
or may be a composite material with the resin 
containing the disoxidant and another liner. 

20 It is quite natural that the inner peripheral sur- 

face 19 of the annular protruded portion 18 has a 
diameter (r) which is larger than the diameter (R) of 
the outer peripheral sealing portion at the mouth of 
the container that is to be sealed but is smaller 

25 than the diameter of the threaded portion for en- 
gagement with the mouth of the container, and 
should hold the following relationship with respect 
to the thickness (d) of the substantially vertical 
portion 21 of the liner, i.e., 

30 

r> R> r- d 

The height and thickness of the annular pro- 
truded portion 18 may differ depending upon the 

35 entire size of the container closure. Generally, how- 
ever, the height should range from 1.6 to 2.3 mm 
and, particularly, from 2.0 to 2.2 mm, and the 
thickness should range from 0.2 to 0.5 mm and, 
particularly, from 0.3 to 0.4 mm. 

40 Moreover, the substantially vertical portion (fall- 

ing portion) 21 of the liner should have a thickness 
of from 0.4 to 1 .0 mm and, particularly, from 0.5 to 
0.8 mm, and a biting portion between the substan- 
tially vertical portion (falling portion) 21 of the liner 

45 and the outer peripheral sealing portion of the 
mouth of the container should have a size (R - (r - 
d)) of from about 0.2 to about 0.4 mm. 

The container closure of the present invention 
permits a variety of modifications. In many cases, 

50 for instance, intimate adhesiveness is obtained to a 
very satisfactory degree between the container clo- 
sure shell and the liner. In order to accomplish 
perfect adhesion, however, an adhesive may be 
applied to the inner peripheral surface of the con- 

55 tainer closure or the liner may be blended with a 
component for imparting adhesiveness. It is also 
possible to provide protrusions on the inner surface 
of the top panel of the container closure shell to 
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increase mechanical engagement relative to the 
liner. 

Claims 

1. Aplastic container closure with liner compris- 
ing a top panel of the plastic container closure, 
a skirt portion which downwardly extends from 
the peripheral edge of said top panel and has 
a thread formed in the inside thereof to come 
into engagement with the mouth of the con- 
tainer, an annular protruded portion that is 
formed inwardly from the inner surface of said 
top panel and on the inside of a portion near 
the root of the skirt maintaining a small gap 
therebetween, and a sealing liner that is fitted 
b-y press-molding on the inside of said top 
panel, wherein a substantially vertical portion is 
formed on said liner along the inner surface of 
said annular protruded portion, and sealing 
performance is maintained by the engagement 
beiween the outer edge of the mouth of the 
container and the substantially vertical portion 
of the liner. 

2. A plastic container closure according to claim 
1 , wherein the inner peripheral surface of said 
annular protruded portion is provided substan- 
tially vertically to the top panel, the inner pe- 
ripheral surface of the annular protruded por- 
tion has a diameter larger than that of the 
mouth of the container that is to be sealed but 
is smaller than the diameter of the threaded 
portion that engages with the mouth of the 
container. 

3. A plastic container closure according to claim 
1, wherein said annular protruded portion has a 
shape that becomes narrow toward the tip 
thereof and has an outer peripheral surface 
that is tilted inwardly. 

4. A plastic container closure according to claim 
1 or 3, wherein said annular protruded portion 
has a flexible tip of which the inner peripheral 
surface is slightly tilted inwardly toward the 
end thereof or has a tip that is inwardly pro- 
truding. 

5. A plastic container closure according to claim 
1 or 3, wherein said annular protruded portion 
has an inner peripheral surface that is substan- 
tially vertical. 

6. A plastic container closure according to claim 
1 or 3, wherein said annular protruded portion 
has the inner peripheral surface that is tilted 
slightly inwardly. 



7. A plastic container closure according to claim 
1, wherein a plurality of ribs are arranged 
along the circumference between the annular 
protruded portion and a portion near the root of 

5 the skirt to bridge them together. 

8. A plastic container closure according to claim 
4, wherein said plurality of ribs are arranged at 
an angle that is tilted relative to the radial 

w direction. 

9. A method of producing a plastic container clo- 
sure with liner, comprising: 

feeding a resin for molding the liner into 

75 the inner surface of a top panel of a plastic 

container closure which has the top panel, a 
skirt portion which is threaded in the inside 
thereof for engagement with the mouth of a 
container, and an annular protruded portion 

20 that stands nearly upright from the inner sur- 

face of the top panel maintaining a small gap 
from the skirt portion; 

arranging a core having a tip for molding 
the central portion of the liner, an intermediate 

25 bush having a tip for molding a sealing portion 

of the liner, and an outer sleeve having a tip 
for engagement with said annular protruded 
portion of the container closure, in concentric 
with one another; 

3° advancing said tips toward the top panel of 

the container closure, so that said tip for en- 
gagement is brought into engagement with the 
annular protruded portion of the container clo- 
sure and that said tip for molding the sealing 

35 portion of the liner is brought into engagement 

with the top panel of the container closure; 

pressing in this state the resin for molding 
the liner using the core, so that the intermedi- 
ate bush is retreated by the resin pressure; 

40 and 

flowing the resin into space defined by 
said tip for molding the sealing portion of the 
liner, said tip for engagement, peripheral por- 
tion on the inner surface of the top panel, and 

45 inner side surface of said annular protruded 

portion, thereby to mold the central portion of 
the liner having a reduced thickness, to mold 
the peripheral portion of the liner having a 
thickness larger than that of the central portion, 

so and to mold a substantially vertical portion of 

the liner on the inner side surface of said 
annular protruded portion. 
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(57) Abstract: A valve for use as a fluid flow regulator having an inner part (20) and an outer part (10), which are moveable relative 
to one another. At least one of the inner or outer parts is connecterd to a source of fluid. One of the parts is fixed whilst the other 
is movable and the outer part has at least one orifice (16), through which fluid may be dispensed when the valve is "open". The 
moveable part is dree to rotate about its axis, but axial movement is prevented and when the valve is in its closed position, the inner 
part (20) and the outer part (10) are arranged relative to one or more sealing olives (40) to prevent fluid from flowing axially over 
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Description 
VALVE 

[00 1] . This invention relates to a valve for regulating the flow of a fluid. Although the 

valve may be used for other purposes, for the ease of explanation one embodiment will 
he described with regard to its use as a dispensing valve, wherein the dispensing valve 
is associated with a container containing a fluid to be dispensed. 

[002] Such a dispensing valve is known from patent 
FR 27323 16—. 

. This dispensing valve comprises a fixed part, forming the dispensing valve body, 
adapted for attachment to a container. This fixed part extends away from the container 
in a generally cylindrical shape and is open at its two axial ends. The fixed part is also 
pierced by a lateral fluid outlet orifice and an air inlet orifice. These two orifices are 
positioned approximately opposite each other in the walls of the fixed part. The 
dispensing valve furthermore comprises a moveable part, which has a closure part of 
generally cylindrical shape, which is tightly fitted inside the fixed part. This moveable 
piece is open at its internal axial end. In the generally cylindrical wall of this moveable 
part are two cutouts positioned approximately opposite each other. The external axial 
end of the moveable part is closed by a plate, which extends radially beyond the 
generally cylindrical wall thus providing a rim, which may be gripped by a user. A seal 
is created between the cylindrical walls of the tightly fitted inner moveable part.and the 
outer fixed part. ~ 

[003] Accordingly, when the cutouts of the moveable inner part are completely out of 

radial and/ or axial alignment with the orifices of the fixed outer part no fluid may pass 
from the container to the outside via either of the orifices. 

[004] This known dispensing valve further comprises a tamper evident band, which is 

located in the form of a skirt between the radially distal edge of the plate and the fixed 
outer part. This tamper evident band prevents the inner moveable part from being 
moved, from its initial position, in relation to the outer fixed part of the dispensing 
valve. 

[005] In use, the tamper evident band is first removed. This allows the user to pull the 

inner moveable part axially away from the outer fixed part. By doing this, the two cut- 
outs in the wall of the inner moveable part are positioned axially in line with the two 
orifices in the outer fixed part. The user may then twist the inner moveable part 
causing the two cut-outs to line up radially with the two orifices. Thus when the fluid 
is brought into contact with the dispensing valve by means of tilting of the container or 
squeezing of the walls of the container, the fluid in the container may pass through the 
outlet orifice and air may enter the container through the inlet orifice. To regulate the 
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flow of fluid the inner moveable part may be twisted so that more or less of the cut- 
outs and orifices radially line up. 

[006] When the desired amount of fluid had been dispensed the user must twist the inner 
moveable part relative to the outer fixed part so that the cut-outs and the orifices are 
radially out of alignment. Although this closes the container, for a better seal the user 
must then push the inner moveable part axially back towards the container. 

[007] A first drawback of this dispensing valve is that two hands are required to initially 
operate it, since the outer fixed part must be braced while the inner moveable part is 
pulled out. A second drawback is that the user must undertake two actions in order to 
provide a route for the fluid to reach the orifice. The fust action is to pull the inner 
moveable part axially away from the fixed outer part, and the second action is to twist 
the inner moveable part relative to the fixed outer part. After use, the user must rotate 
the inner moveable part relative to the outer fixed part and then push the inner 
moveable part axially into the outer fixed part to reseal the container. 

[008] 

US 3690520 -. 

describes a similar valve arrangement in which the valve must be pulled axially to 
bring the dispensing orifices in an inner and outer part into axial alignment, before 
being twisted to align the orifices radially so that fluid may be dispensed from the 
container. This valve suffers from the same drawback described above. 

- [009] 

WO 0030949 
and 

DE 9016299 U-. 

describe an alternative arrangement in which movement of the valve again has two 
components (an axial component and a rotational component), but movement of the 
valve between its open and closed positions is effected by means of a screw thread ar- 
rangement. The screw thread arrangement provides both rotational and axial 
components of movement simultaneously and therefore a single twisting motion allows 
the orifices to be aligned both axially and rotationally in much the same way as 
described above. This arrangement has the advantage that a user may open the valve 
using a single twisting motion. However the disadvantage of all the valves described 
above is that upon opening, the axial length of the valve must increase. This is un- 
desirable where space is restricted (for example when the container / valve is stored in 
a refrigerator) or where the valve is prone to receiving an impact whilst open. 
[010] The object of the present invention is to provide a valve, which may be used for 

regulating the flow of a fluid, wherein the drawbacks described above are overcome. In 
other words, the present invention provides a valve, which may be operated by only 
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[020] Figure 7 shows a cross-section through a dispensing valve where the inner part is 

fixed and the outer part is relatively rotatable. 
[021] Figure 8 shows a cross-section through another dispensing valve where the outer 

part is fixed and the inner part is relatively rotatable. 
[022] Figure 9 shows a cross-section through another dispensing valve where the outer 

part is fixed and the inner part is relatively rotatable and where two olive seals are 

provided. 

[023] Figure 10 shows view of a variation of the inner part shown in Figure 9. 
[024] Figure 1 1 shows a cross- section through a yet further example of a dispensing 
valve. 

[025] In the following description terms such as "upper" and "lower" refer to the views 

shown in the figures and are not limiting on the orientation of the valve in use. Further, 
the term "axis of the valve" is hereby defined as the vertical axis as shown in the 
figures, and is the axis to which the terms "axial", "radial" and "ckciirnferentiai" 
relate. 

[026] Referring to Figures 1 to 3, the dispensing valve comprises two parts. The first is 
the fixed outer part 10. This is generally cylindrical and open at both axial ends. One 
end (the lower end shown in Figure 1) is fixed to a container. The second part is the 
moveable inner part 20, which is also generally cylindrical. This fits inside the fixed 
outer part 10 and is open axially at the lower end. The opposite end is closed by a plate 
^21, which extends radially outward from the perimeter of the wall 46 of the moveable 
inner part 20. It also extends radially outward from the wall 14 of the fixed outer part. 
A skirt 25 depends downwardly from the circumference of this plate 21 so that it forms 
a wall radially outward from the wall 14 of the fixed outer part. Accordingly, a portion 
14 of the fixed outer part 10 is sandwiched between the moveable inner part's inner 
wall 46 and the moveable inner part's outer skirt wall 25. This outer skirt 25 may be 
textured for improved grip. 

[027] • A tamper evident feature 30 in the form of a band is fitted axially around the 

dispensing valve. The upper edge of this band is joined to the lowest edge 23 of the 
outer skirt 25. The lower edge of this band is joined to a tamper evident collar 34, 
which rests on the fixed outer part's shoulder 9. The joins between the lower edge 23 
of the skirt 25 and the tamper evident band 30 and between the tamper evident band 30 
and the tamper evident collar 34 may comprise frangible bridges 32 which are well 
known in the art. 

[028] Radially inside the tamper evident collar 34 teeth (not shown) are provided which 
interact with other teeth (also not shown) situated on the radially outward edge of the 
shoulder 9. These two sets of teeth fit together so that radial movement of the tamper 
evident collar 34 relative to the shoulder 9 of the fixed outer part 10 is prevented. Thus, 
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the moveable inner part 20 is prevented from being twisted relative to the fixed outer 
part 10 with the tamper evident band 30 in place since the moveable inner part 20 and 
the fixed outer part 1 0 are joined together. 
[029] The radial inner face of the tamper evident band 30 covers the spout. To remove the 
tamper evident band 30 a rip-tab 31 is provided. The user grasps and pulls this rip-tab 
3 1 thus tearing the joins 32 between the tamper evident band 30 and the lower edge 23 
of the outer sMrt 25 and between the tamper evident band 30 and the tamper evident 
collar 34 to allow the tamper evident band's 30 removal. Upon removal of the tamper 
evident band 30, the moveable inner part 20 may be twisted relative to the fixed outer 
part 10. 

[030] Also visible in Figure 2 is a channel 52 for receiving the neck of the container (not 
shown). The neckof mexontainer may be screwed into a receiving collar 1 1 of the 
fixed outer part 10 by means of screw threads (not shown) located on the inner face of 
the receiving collar 1 1 interacting with corresponding screw threads on the outer face 
of the neck of the container. A bore-seal 51 depends downwardly from the fixed inner 
part 10 so that it enters the neck of the container (not shown), and thus provides a seal 
between the container and the dispensing valve in a manner well-known in the art. Al- 
ternatively, the container and fixed outer part 10 may not have screw threads. Instead, 
the two articles may be held together with snap beads 13 which are also well known in 
the art. If screw threads are employed, as opposed to snap beads, a further tamper 
evident band (not shown) may be positioned at the base of the fixed outer part 10 so 
that the container may not be unscrewed without breaking this band thus assuring the 
customer that the fluid has not been tampered with prior to purchase and subsequent 
use. 

[03 1] Figure 3 shows a side view of the dispensing valve after the tamper evident band 30 
has been removed. After the removal of the tamper evident band 30 the spout may be 
seen. This spout surrounds an orifice 16, which passes through the wall 14 of the fixed 
outer part 10. Above the spout is a projection 18, projecting radially outward from the 
wall 14 of the fixed outer part 10. This projection 18 acts as a stop to limit rotation of 
the outer skirt 25 relative to the fixed outer part 10 by blocking the rotational 
movement of a projection (not shown) located on- the inner face of the outer skirt 25. 

[032] The interaction between the fixed outer part 10 and the moveable inner part 20 will 
now be described with reference to Figures 3 to 5. A head 22 located on the radially 
inner face of the skirt 25 interacts with a flange 19 located on the radially outer face of 
the wall 14 of the fixed outer part 10. Thus the fixed outer part 10 and the moveable 
inner part 20 are held together in the well-understood manner of snap-beads. However, 
flange 19 does not necessarily extend completely around the whole of the cir- 
cumference of the radially outward face of the fixed outer part 10. The reason for this 
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will be explained later. Further, bead 22 does not necessarily extend completely around 
the whole of the circumference of the radially inner face of the skirt 25. 
[033] On the radially inner face of the wall 14 of the fixed outer part 10 an olive seal 40 is 
provided which projects radially inward. This seal 40 extends all of the way around the 
inner circumference of the wall 14. The axial position of this seal 40 varies circum- 
ferentially in that it lies in a plane which is angled in relation to the axis of the valve at 
approximately 80 degrees. Further, the seal 40 is positioned so that the lowest portion, 
nearest to the container, lies approximately adjacent to the orifice 16 and between the 
orifice 1 6 and the container. The uppermost portion of the seal 40, furthest from the 
container, lies at a point, which is approximately diametrically opposite. radially from 
the orifice 16. 

[034] The. inner moveable part.20. comprises a generally cylindrical wall 46, which 

downwardly depends from the plate 21. This plate 21 blocks me one axial end of the 
moveable inner part 20. This generally cylindrical wall 46 is of varying axial length so 
that its lower end 50 lies in a uniform plane, which is angled to the axis of the 
dispensing valve by approximately 80 degrees. When the dispensing valve is in the 
fully closed position, the moveable inner part 20 is positioned so that the lower end 50 
of the wall 46 is lying circumferentially coincident with the seal 40. The lower end 50 
of the wall 46 contacts the seal 40 so that interference is created therebetween. This 
may be achieved, for instance, by lie seal 40 squeezing the lower end 50 of the wall 46 
radially inwards, or vice-versa. This interference creates a fluid-tight seal. 

[035] Further, the very end 50 of wall 46 may be reduced in diameter to create a shaped 
edge 54 (refer to Figures 4 and 5). This shaped edge 54 is provided circumferentially 
about the outer radial face of the wall 46 so that this end of the outer face of the wall 
46 has a diameter less than the outer face of the wall 46 above. The purpose of this 
shaped edge will be explained in more detail below. 

[036] With the dispensing valve in the closed position, fluid held within the container 
may not pass through the orifice 1 6 nor axially over the seal 40 since the wall 46, ■ 
together with plate 21, are blocking its passage and the lower end 50 of the wall 46 is 
sealed against the seal 40. 

[037] Although an angle of 80 degrees to the axis of the dispensing valve has been 

described for the seal 40 and the lower end 50 of the wall 46, other angles are possible. 
The only limitation is that the orientation of the olive seal 40 and lower end 50 of wall 
46 must allow fluid to flow axially over the seal 40 when the moveable inner part 20 
has been rotated relative to the fixed outer part 10 away from the closed position. 
Further examples of the orientation of the olive seal 40 and lower end 50 of wall 46 are 
given below. 

[038] Ln Figure 4, the dispensing valve is partially open. This has been achieved by 
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rotational movement of the moveable inner part 20 relative to the fixed outer part 10. 
As may be seen, since the two parts 10,20 have been rotated relative to one another, 
although the seal 40 on the inner face of the fixed outer part 20 has remained stationary 
relative to the container, the lower end 50 of the wall 46 of the moveable inner part 20 
has moved so that it is no longer coincident with the seal 40. Accordingly there is now 
no sealing effect between the lower end 50 of the wall 46 and the olive seal 40. Ac- 
cordingly, fluid held in the container may pass axially over the olive seal 40 and travel 
around the radially outer face of the wall 46 in the narrow gap 47, which exists 
between this outer face and the radially inner face of the fixed outer part 1 0. Such fluid 
may then reach the orifice 16 and be dispensed. This may occur even though the wall 
46 still covers the entire area of the orifice 16. This is because there is no sealing effect 
between the outer face of the wall 46 and the orifice 16. 

[039] As the moveable inner part 20 is rotated further, the wall 46 is drawn away from 

behind the orifice 16 so that not only may fluid pass along the gap 47 between the wall 
. 46 and the fixed outer part 10 but it may also travel directly from the container to the 
orifice without hindrance. Such a situation is exemplified in Figure 5. 

[040] Figure 5 also shows that the wall 14 of the fixed outer part has another orifice in the 
form of a cut-out section at its uppermost end and on the ckcurnf erential portion ap- 
proximately opposite to the orifice 16. Accordingly, flange 19 does not necessarily 
extend completely around the whole of the perimeter of the radially outward face of 
the fixed outer part 10, as described above. Also, therwall 46 of the moveable inner 
part 20 has a portion of reduced thickness 48. The cut-out portion of wall 14 and the 
reduced thickness portion 48 of wall 46 overlap axially so as to create a gap 49. Ac- 
cordingly, when fluid is being dispensed via the orifice 16, air may enter the 
dispensing valve and thus the container via the following route. Firstly, air may enter 
through a gap 51 located between the moveable outer part 20 and the fixed inner part 
10. It then may pass over the top of the fixed inner part 10 and through the gap 49. 
From here, air may then travel through the space between the fixed inner part 10 and 
the wall 46 of the moveable inner part 20 by means of the reduced thickness portion 
48. Finally, air may then travel into the inner space within the dispensing valve and 
thus into the container. The advantage of this route is to allow the free passage of air to 
reduce or eliminate so-called "glugging" and improve the smooth flow of the fluid as it 
is dispensed. 

[041] With regard to the seal 40, it has already been described how the very end of the 
wall 46 has a shaped edge 54. This shaped edge 54 produces the advantage that the 
lower end 50 of the wall 46 may be brought into contact with, and moved away from, 
the olive seal 40 in a smooth manner. This smooth manner is further enhanced by the 
nature of typical olive seals, which have a rounded profile. This rounded profile thus 
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provides a lead-in edge (not shown) on the upper edge of olive seal 40. It is the 
combination of the shaped edge 54 in conjunction with this lead-in edge that enhances 
the smooth manner in which the interference of the olive seal 40 with the lower end 50 
of wall 46, and thus the sealing effect, may be increased and decreased. For example, 
the lower end 50 of wall 46 or olive seal 40 may move from a compressed state to an 
uncompressed state in a smooth maimer. 

[042] A further advantage of the embodiment described above is that with the olive seal 
40 and the end of the wall 50 angled to the axis of the valve, as the user opens the 
valve, by rotating the moveable part relative to the fixed part, the resistance created by 
the interference between the olive seal and wall end 50 reduces. This is because by 
rotation of the two parts relative to one another, the seal 40 and wall end 50 move 

- away from each other axially so that there is less contact between the two and hence 

less friction. 

[043] Although the above embodiment has been described with the olive seal 40 lying on 
the radially inner surface of the outer part 10 interacting with the end of the wall 50 of 
the inner part 20 to produce a sealing effect, it would also be possible to have a seal on 
the radially outer surface of the inner part. This seal could be in the form of another 
olive seal and would interact with the olive seal 40 on the fixed part 10. This seal 
would be moved into and out of contact with the olive seal 40 in the same manner as 
described above with reference to the end of the wall 50. Such an embodiment is 
shown in Figure 6, where it may, be seen that since the sealing effect is provided by 
corresponding seals 140 on both of the inner and outer parts there is no need for the 
lower end of the inner depending wall 46 to lie in a plane parallel with the sealing zone 
140. 

[044] Figure 7 shows a further embodiment wherein the inner part 20 is fixed and the 

outer part 10 is moveable relative to the fixed part 20. The outer part has an end plate 
21 and at least one orifice 16 is provided in the wall, which depends downwardly from 
this end plate 21. A seal zone 140 is created by having, for instance, seals, on the 
radially inner surface of ihe moveable outer part and the radially outer surface of the 
fixed inner part, which interact to produce a sealing effect in the same manner as 
described above. 

[045] When the user wishes to dispense fluid from the container (unreferenced), the outer 
part 10 is rotated relative to the inner part 20 so that the sealing effect is disrupted at 
the sealing zone 140. Accordingly, fluid may then flow over the top of the inner wall in 
a weir-like manner and axially over the seals to reach the at least one orifice 16, when 
fluid is brought into contact with the dispensing valve by either tipping or squeezing of 
the container. 

[046] It would also be possible to produce a dispensing valve wherein the lower end of 
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Hie depending wall of tie outer part lies in the same plane as a seal on the radially 
inner wall of the outer part 120 so that they interact together in the same manner as 
described with reference to Figures 1 to 5. This would remove the need for a separate 
seal on the radially inner surface of the outer part 120. This embodiment is not shown 
in the figures. The end of the wall of the outer part may also be chamfered. 
[047] Figure 8 shows an embodiment wherein the outer part 10 is fixed, the inner part 20 
is moveable relative to the fixed part, and the inner part 20 has an end plate 21 in a 
similar manner to the embodiment shown in figures 1 to 4. In this embodiment a seal 
40 is provided on the radially outer face of the moveable inner part 20. This seal 40 is 
pressed against the radially inner surface of the fixed outer part 10 to create a fluid- 
tight seal. However, this seal 40 does not lie in a uniform plane all about the cir- 
cumference. Rather, the seal 40 has most of its length lying in a plane which is below 
the orifice 16 but also includes a section 40a which rises above the lower level of the at 
least one orifice 16. When the inner part 20 is in a position such that this section 40a of 
seal 40 is radially completely out of alignment with the orifice 16, no fluid can pass 
axiaUy over the seal 40 and through the orifice 16. Accordingly, fluid may not be 
dispensed via the orifice 16 from a container connected to the fixed part 10. When the 
inner part 20 is rotated relative to the fixed outer part 1 0 and the section of seal 40a 
either overlies the orifice 16 or surrounds It, fluid may pass from the container to the 
orifice 16. 

[048] Although only one section 40a of the seal 40 has been shown to deviate^fiom the 
depicted horizontal section, there may of course be other sections which also do this 
and which also may be brought into correspondence with orifices. 

As discussed earlier, the invention may not be limited to use with conventional 
bottles but may also be used with pipes and other fluid retaining structures. Figure 9 
shows an example of this. In this figure, a pipe has a fixed outer part 210 with at least 
one orifice 16. A moveable inner part 220 is provided. In this example this inner part 
may be rotated by means of a motor 230, although other forms of rotation will be 
evident to those skilled in the art. 

Two sealing zones 240 are created, one axially either side of the orifice 16. These 
zones are created by olive-type seals lying on the radially outer surface of the 
moveable inner part 220 interacting with two corresponding olive-type seals lying on 
the radially inner surface of the fixed outer part 210. These seals are shown as lying in 
two uniform planes inclined to the horizontal. However, they do not necessarily have 
to lie in uniform planes, as long as in at least one rotational position the seals on the 
inner and outer parts align and interact to provide a fluid-tight seal, and further, when 
the moveable inner part 220 is rotated relative to the fixed outer part 210 the in- 
teraction of the seals is disrupted. When the seals are in full correspondence about the 
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circumference of the pipe 210, no fluid may pass from inside of the pipe 210, axially 
over the seals and through the orifice 16. However, when the sealing effect is disrupted 
by relative rotation fluid may pass axially over the seals and via the orifice 16. 

[05 1] The moveable inner part has two axial ends 225. These ends may be either closed or 
open. If the ends are closed then when the inner 220 and outer 210 parts are in a 
rotational position relative to one another such that a sealing effect is created, no fluid 
may not only pass through the orifice 16 hut may also not pass axially along the pipe 
210 from one side to the other of the inner part 210. 

[052] Further, the sealing zones 240 could he arranged such that when the upper zone has 
a sealing effect the lower zone is disrupted so that fluid may flow from the lower end 
of the pipe 210 through the orifice 16 and vice versa. This could be used to alternately 
dispense two fluids each having their source at opposite ends of the pipe 210. 

[053] To reduce the number of seals from four, in the above embodiment, to one, figure 
1 0 shows a further embodiment. In this figure only the moveable inner part 220 is 
shown. It has one seal 40 in the shape of a lower, almost completely cu-cumferential, 
plane and an upper, also almost completely circumferential, plane. These two planes 
are connected together so that both left hand ends of the upper and lower planes are 
connected and both right hand ends are connected. A gap 40B is thus created in the 
seal so that a quadrant of the circumference of the radially outer surface of the inner 
part 220 has no seal. The seal 40 is, however, continuous. 

[054] There is no need for a farther seal on the radially inner surface of the fixed outer 

part 210, although this is possible, since the seal 40 is pressed against the inner surface 
of the pipe 210 to produce the sealing effect between inner and outer parts. 

[055] When the inner part 220 is in at least one rotational position relative to the pipe 210, 
the orifice 16 will lie in a portion between the upper and lower planes of the seal 40 
and radially completely out of alignment with the gap 40B. Accordingly no fluid 
within the pipe 210 may pass axially over the seal 40 and through the orifice 16. 
Conversely when the inner part 220 is rotated relative to the pipe 210 there will come a 
point where the orifice overlies the seal 40 or is situated completely inside the gap 
40B. At this point fluid may pass through the orifice 16. 

[056] Although all of the above description and referenced figures have been in relation to 
two cylinders which are co-axially fitted one inside the other, it should be apparent that 
the inner and outer parts do not necessarily have to take this form. Figure 1 1 shows a 
fixed outer part 410 of varying cross-sectional shape (a spherical main body 
surmounted by a widening mouth part with a neck portion 41 OA axially there between) 
and a moveable inner part 420 also of varying cross-sectional shape (a frusto-conical 
asymmetric form). 

[057] A sealing zone 440 is provided between the radially outer surface of the inner part 
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420 and the radially inner surface of the outer part 410. This sealing zone may be 
created by olive seals lying on at least one of these two surfaces as described above 
with reference to figures 1 to 8. The lower end of the wall of the inner part 420 may 
also be used to produce the sealing effect in conjunction with one olive seal as 
described above with reference to figures 1 to 5. Rotation of the inner part 420 relative 
to the outer part 410 disrupts the sealing effect and allows fluid to pass through orifice 
16. 

[05 8] Accordingly, it is apparent that the only requirement of the shape of the two parts is 
that they allow relative rotation there between. This rotational movement need not be 
360 degrees. In fact rotation by only a few degrees would be sufficient to disrupt the 
seal. 

[059]-. — OnepossibilityJhat also needs to bementioned is that of the-two parts having an 
oval shape (in plan view). At first sight it might be thought that these two shapes 
would not allow relative rotational movement. However, if the material of which at 
least one of the parts consists has a resilient nature, it would be possible for the 
moveable part to rotate between two bistable positions. Once this concept is 
understood it will become apparent that other shapes are equally possible. 

[060] Further, in the above embodiments it has been explained tiat olive seal 40 could 
interact with a second seal, possibly in the form of another olive seal. However, this 
second seal could in fact be a stepped portion on the surface of one of the cor- 
responding walls. 

[061] Further still, the above description has been primarily phrased from the point of 
view of the dispensing valve allowing fluid to pass radially through an orifice. 
However, it should be understood that the container, bottle or pipe could in fact have a 
vacuum present inside. Accordingly, the valve would not be dispensing in the sense 
that fluid flows radially outwards, but rather that it controls fluid entering the 
container, bottle or pipe to fill the vacuum. 

[062] Yet further, all of the above described embodiments allow the flow of fluid to be 
regulated by relative movement of one part to another. This flow may be regulated 
from none to a maximum and vice versa. 

[063] Even further, the orifices could be in the form of a group of relatively small holes or 
of several relatively large holes. This would enable a user to choose between different 
types of dispensing such as sprinkling or pouring. 

[064] In one particular use, the dispensing valve may be attached to a container, which 
lies on its side so that the dispensing valve is located at right angles to that shown in 
the figures. In such a case, the orifice would be located on the lowest side of the 
dispensing valve for optimum operation. An example of use of the above described 
dispensing valve is with a five litre bottle of water, which may be kept in a refrigerator 
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on its side. When the user wishes to dispense water, once the tamper evident band has 
been removed, they merely need to place a receptacle underneath the orifice and rotate 
the moveable part of the dispensing valve to dispense the required amount, reversing 
the movement afterwards to close the dispensing valve. This means that a user only 
needs one hand to operate the dispensing valve, so that the other hand may be used to 
hold the receptacle. Further, because of the smooth nature of rotation and of the sealing 
and unsealing action, a smooth and controlled flow of fluid from none to the desired 
maximum, without any sudden movement or jerMng of the container, which can often 
lead to spillage, may be achieved. 

[065] Although this example has been given of use of the dispensing valve with container 
holding water, other fluids may of course be dispensed such as granules. 

[066 J - It-would also be possible to include an indexing system to the dispensing valve so 
that the rotation of the moveable part relative to the fixed part may be determined more 
effectively. Such a system could be achieved by means of interacting and radially 
opposing projections located on the fixed part and the moveable part. These 
projections could also be designed to produce a click, which may be both felt and 
heard by the user as the moveable part is rotated relative to the fixed part. In the same 
manner, the dispensing valve could be designed so that a click may be heard and felt 
by the user when the dispensing valve is correctly and. fully opened or closed to 
provide a positive identification. 
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Claims 

[001] A valve for use as a fluid flow regulator, comprising 

- an outer part (10,210, 410) having at least one orifice (16) 

- an inner part (20, 220, 420), and 

- at least one sealing olive (40) extending around the circumference of the valve, 
wherein 

- one of the inner and outer parts is adapted for fluid communication with a 
source of fluid, 

i 

- one of the inner and outer parts is fixed and the other is moveable relative to the 
fixed part, and 

- the moveable part is arranged to move between a closed position, in which fluid 
is prevented from reaching the orifice~(16) and an open position, in which fluid 
may be dispensed from the orifice (16) 

characterised in that 

- the moveable part is free to rotate about its axis, but axial movement is 
prevented, and 

- in the closed position, the inner part (20, 220, 420) and the outer part (10, 210, 
410) are arranged relative to the or each sealing olive (40) to prevent fluid from 
flowing axially over the sealing olive (40) and through the orifice (16). 

[002] A valve according to claim 1, wherein the at least one sealing olive (40) lies in a 

plane at an angle of less ttiaii 90 degrees to the axes of rotation. 
[003] A valve according to claim 1 , wherein the axial position of the at least one 

sealing olive (40) varies circurnferentially. 
[004] A valve according to any preceding claim, wherein the inner part 

(20,220,320,420) is rotatable and the outer part (10,210,310,410) is fixed. 
[005] A valve according to any one of claims 1 to 3, wherein the outer part (10, 210, 

410) is rotatable and the inner part (20, 220, 420) is fixed. 
[006] A valve according to claim 4, wherein 

- the inner part (20, 220, 420) comprises a wall (46) which is closed at one axial 
end (21) and is open at the other, lower end (50), 

- the at least one sealing olive (40) is arranged on the internal surface of the outer 
part (10, 210, 410) and the lower end (50) of the wall (46) of the inner part (20, 
220, 420) is shaped circurnferentially so that it is substantially coincident with 
the axial position of the sealing olive (40), when the inner and outer parts are in 
the closed position. 

[007] A valve according to claim 4 or claim 5, wherein the internal surface of the outer 

part (10, 210, 410) and the external surface of the inner part (20, 220, 420) each 
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have at least one sealing olive (40) and 

- said olives (40) are arranged to be substantially coincident, when the inner and 

outer parts are in the closed position. 
[008] A valve according to any preceding claim, wherein a sealing olive (40) is 

provided axially either side of the at least one orifice (16). • 
[009] A valve according to any preceding claim, wherein the outer part (1 0, 210, 41 0) 

defines at least two fluid pathways, one via orifice (16) for dispensing fluid and 

one defining a venting gap (49). 
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Description 

[0001] The present invention relates gene rally to a clo- 
sure for a container and particularly to a closure with 
means for indicating that the closure has been opened 
at least once. 

[0002] There is an increasing demand for tamper-in- 
dicating systems which ensure that a container is not re- 
filled with non-original contents. Whilst it Is relatively easy 
to produce some form of tamper-evidence, it is much 
more difficult to provide tamper-evidence which cannot 
be either overcome without causing the tamper-evidence 
system to activate, or activated and then returned to a 
visually identical state so as to appear non-activated. 
[0003] A particularly useful method of providing 
tamper-evidence is to use a system in which a closure 
is initially located in a first position, but once removed 
can only be returned to a second position which is visually 
distinctfromthefirst position. Forexample, US5,738,231 
describes a closure with a part which is moved during 
the opening process so that following opening it cannot 
pass back over a projection on the container finish. The 
result is that the closure can only return to a position in 
which it is axially displaced with respect to its original 
position. 

Document WO-A-02/096771 describes a closure with a 
first portion with inner and outer parts, and a second por- 
tion. Initially a section of the inner part of the first portion 
protrudes below the level of the outer part and is held 
firmly by a region of the second portion which is formed 
so as to have a reduced circumference. When the first 
portion is removed the section of the inner part is pulled 
from under the area of reduced circumference on the 
second portion. After removal the inner part of the first 
portion and the area of reduced circumference on the 
second portion retain their original dimensions, so that if 
the first portion is reapplied the inner part can no longer 
pass under the area of reduced circumference. Accord- 
ingly a gap is produced between the outer part of the first 
portion and the second portion, because the section of 
the inner part which was previously trapped under the 
second portion is now trapped above the area of reduced 
circumference. 

[0004] In both of the above prior art documents a gap 
is formed by trapping an obstructing member. The prob- 
lem with such systems is that the obstruction member is 
easily accessible and could be removed, for example by 
cutting to defeat the tamper-evidence. 
[0005] The present invention seeks to address the 
above problem. 

[0006] The present invention provides a tamper-evi- 
dent closure for a container, the closure comprising a 
first portion including inner and outer parts and a second 
portion, the outer part is movable relative to the inner part 
from a first position in which the outer part is immediately 
adjacentthe second portion to a second position in which 
there is an unobstructed gaptherebetween, the inner and 
outer parts are adapted to become irreversibly locked in 



the second position so that the outer part cannot be 
moved back to the first position to close the gap. 
[0007] The present invention therefore does not rely 
on an obstructing member becoming trapped to form a 
s gap therebetween. By forming an unobstructed gap it is 
not possible to defeat the tamper-evidence by a simple 
cutting operation. 

[0008] The second portion may be connected to a con- 
tainer and the first portion may comprise a cap. Certain 
io industries demand closures with afirst portion comprising 
a cap and a second portion comprising a sleeve which 
is connected to a container; for example the spirits in- 
dustry. 

[0009] The second portion may be permanently fixed 
is in its position on the container. This prevents the second 
portion from being moved upwardly to close the gap. 
[001 0] The first portion may be adapted to engage an 
in-bore fitment associated with the container. Certain in- 
dustries, in particular the spirits industry, demand addi- 
20 tional measures to prevent tampering. In-bore fitments 
such as non-return fitments are often fitted to containers 
to prevent re-filling regardless of other tamper-evidence 
measures. 

[0011] The first portion may include a ratchet arrange- 
rs ment for locking the inner and outer parts in the second 
position. A ratchet arrangement is a simple and efficient 
method of irreversibly locking the inner and outer parts 
together. 

[0012] The first portion may include formations, such 
so as screw threads, for engaging the container or in-bore 
fitment as appropriate. In such cases the ratchet arrange- 
ment or other locking mechanism may be located above 
the formations so as to increase the difficu Ity in accessing 
and tampering with the locking arrangement. 
35 [0013] The gap formed in the closure may be at the 
respective adjacent peripheries of the portions. By form- 
ing the gap at the peripheries the gap is more visually 
obvious. 

[0014] The inner part may include a part which extends 
io beyond the outer part towards the second portion in the 
second position. Whilst the part is in no way an obstruc- 
tion member and is in no way required for formation of 
the unobstructed gap, the part is visible through the gap. 
The part could be, for example, a brightly coloured band 
45 to accentuate the presence of the gap. 

[0015] The present invention also provides, in combi- 
nation a container and atamper-evident closure, the clo- 
sure comprising a first portion including inner and outer 
parts, and a second portion, the second portion is con- 
so nected to the container and the first portion is the remov- 
able topcap, thefirst portion outerpart is movable relative 
to the inner part from a first position in which the outer 
part is immediately adjacent to the second portion to a 
second position in which there is an empty, unobstructed 
55 gap therebetween. Thereafter the first portion is remov- 
able and the inner and outer parts are adapted to become 
irreversibly lacked in the second position so that the outer 
part cannot be moved back to the first position to close 
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the gap when the first portion is replaced. 
[0016] The combination may further comprise an in- 
bore fitment connectableto the container, the first portion 
being adapted to engage the fitment. 
[001 7] The present invention will now be more partic- 
ularly described, by way of example, with reference to 
the following drawings, in which: 

Fig 1 is a section of a closure according to a first 
embodiment of the present invention, shown at- 
tached to a container and being in a first position;. 
Fig 2 shows the closure of Fig 1 in a second position 
prior to removal from the container; 
Fig 3 shows a diagrammatic section along line Ill-Ill 
of Fig 2 illustrating a ratchet arrangement for locking 
the closure in the second position; 
Fig 4 shows the closure of Fig 3 following removal 
from the container; 

Fig 5 shows the closure of Fig 4 following reattach- 
ment to the container following first opening; 
Fig 6 is a section of a tamper-evident closure accord- 
ing to an alternative embodiment, shown forming 
part of a tamper-evident arrangement on a container 
neck and being in a first position; 
Fig 7 is a perspective view of a shell forming part of 
the closure of Fig 6; 

Fig 8 is a perspective view of a ratchet memberform- 
ing part of the closure of Fig 6; 
Fig 9 is a perspective view of a liner part forming part 
of the closure of Fig 6; 

Fig 1 0 is a perspective view of a pouring part forming 

part of the non-return fitment of Fig 6; 

Fig 1 1 is a perspective section of a basket partform- 

ing part of the non-return fitment of Fig 6; 

Fig 12 is a perspective view of a float forming part 

of the non-return fitment of Fig 6; 

Fig 1 3 is a perspective view of the neck finish of Fig 

6; and 

Fig 14 is section of the closure of Fig 6 with the clo- 
sure shown in a second position. 
Referring to Fig 1 there is shown a tamper-evident 
closure generally indicated 1 0 attached to a contain- 
er generally indicated 20. The container 20 includes 
a neck portion 21 with external screw threads 22. At 
the lower end of the neck 21 is an annular retention 
ring 23, the purpose of which is described in more 
detail below. 

The closure comprises a first portion 25 and a second 
portion 30. The first portion 25 includes inner 35 and 
outer 45 parts. 

The inner part 35 comprises a disk-shape top plate 
36 with a cylindrical skirt 37 depending from its pe- 
riphery. 

[001B] The outer surface of the skirt 37 has screw 
threads 38 for engaging corresponding threads on the 
outer part 45. 

[0019] The inner surface of the skirt 37 has screw 



threads 39 for engaging corresponding threads 22 on the 
container 20. 

[0020] Approximately half way along its length, the out- 
er surface of the skirt 37 also includes two diametrically 
s opposed wedge-shape ratchet members 40 (best shown 
in Fig 3). 

[0021] The outer part 45 comprises a disk-shape top 
plate 46 with a cylindrical skirt 47 depending from its pe- 
riphery. 

10 [0022] The inner surface of the skirt 47 has screw 
threads 48 for engaging the threads 38 on the inner part 
35. 

[0023] At its open end, the inner surface of the skirt 
also includes two dimensionally opposed, wedge-shape 

15 ratchet members 49 (best shown in Fig 3). 

[0024] The second portion 30 comprises an annular 
tamper-evident band and is connected to the open end 
of the outer part skirt 47 by frangible bridges 48. At the 
other end of the second portion 30, a plurality of flaps 31 

20 project radially inwardly and upwardly. The flaps 31 are 
positioned to engage beneath the annular retention ring 
23 on the container 20. 

[0025] The operation of the closure will now be de- 
scribed with reference to Figs 2 to 5. 
25 [0026] In order to open the closure 10 the outer part 
45 Is grasped and turned. The tightness of fit between 
the inner part 35 and the neck portion 21 is designed to 
be greater than that between the inner part 35 and the 
outer part 45, which means that there is greater friction. 
so Accordingly when the outer part 45 is initially turned it is 
the outer part 45 which moves axially upwards relative 
to the Inner part 35; the inner part remains stationary. 
[0027] As the outer part 45 moves upwards the flaps 
31 prevent the second portion 30 from moving by virtue 
35 of their engagement under the retention ring 23. As a 
result the frangible bridges 48 break and the second por- 
tion 30 remains in position. 

[0028] Continued turning of the outer part 45 eventu- 
ally leads to the ratchet members 40, 49 passing each 

to other and locking in the position shown in Figs 2 and 3. 
The outer and inner parts 45, 35 are now irreversibly 
locked in this second position. It will be seen that there 
now exists a gap (G) between the open end of the outer 
part skirt 47 and the second portion 30. The gap (G) is 

15 empty and unobstructed; that is, the gap (G) is not cre- 
ated by an obstruction structure which braces between 
the skirt 47 and the second portion 30. 
[0029] With the outer 45 and inner 35 parts locked to- 
gether as shown in Figs 2, continued turning of the outer 

so part 45 now acts to unscrew the inner part 35 from the 
container neck 21 . I n Fig 4 the closure 1 0 is shown re- 
moved completely from the container neck 21 to allow 
access to the container 20. 

[0030] When the closure 1 0 is replaced on the contaln- 
55 er neck 21 it cannot be returned to its first position be- 
cause the inner and outer parts 35, 45 are still locked 
together. Instead the closure can only be returned to the 
position shown in Fig 5, in which the gap (G) remains. 
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[0031] In this embodiment it will be noted that the 
length of the inner part skirt 37 is such that it protrudes 
below the level of the outer part skirt 47 in the second 
position. As a result, the skirt 37 can be seen through the 
gap (G). The skirt 37 could, for example, be brightly col- 
oured or include a message in the area visible through 
the gap (G) to accentuate the fact that the gap (G) is 
there and warn of potential tampering. 
[0032] Figs 6 to 13 show an alternative embodiment 
of the present invention. In this embodiment the closure 
110 forms part of a tamper-evident arrangement for a 
container 120 having a neck 121 with an associated in- 
bore non-return fitment generally indicated 100. 
[0033] Referring generally to Fig 6, the components of 
the tamper-evident arrangement are as follows: the clo- 
sure 110 comprises a shell 155, a ratchet part 160 and 
a liner part 165; the non-return fitment 100 comprises a 
pouring part 1 75, a ball 200, afloat valve 1 86 and a basket 
part 190. 

[0034] The components of the tamper-evident ar- 
rangement will now be described in more detail. 
[0035] The closure shell 155 is shown in Fig 7 and is 
a metal closure of the well-known "roll-on pilfer-proof" 
type. The shell comprises a disk-shape top plate 1 56 with 
a side wall 157 depending from its periphery. The shell 
155 includes upper 155a and lower 155b sections. The 
shape of the side wall 157 is determined at least in part 
after the shell is applied because a series of rollers and 
cutters are used to form a frangible line 159 and first 1 58a 
and second 158b rolled-in regions, as is described in 
more detail below. 

[0036] The ratchet part 1 60 is shown in Fig 8 and com- 
prises a tubular body part. The Inner surface of the part 
160 includes screw threads 161. The inner surface also 
includes a ratchet member 162 for engaging a corre- 
sponding notch in the liner part 165. The inner surface 
also includes a ratchet step 163 formed by a band of 
thicker material atthe opposite end of the part 1 60 to the 
ratchet member 162. The outer surface includes an an- 
nular groove 164 which is used to hold the part 160 in 
the shell 155 by virtue of a first crimped-in region 158 of 
the shell 155 (see Fig 6). 

[0037] The liner part 1 65 is shown in Fig 9 and com- 
prises a disk-shape top plate 1 66 with a cylindrical skirt 
1 67 depending from its periphery. The upper part 1 67a 
of the surface of the skirt 1 67 includes screw threads 1 68 
for engagingthe threads 1 61 of the ratchet part. The inner 
surface of the skirt 167 includes screw threads 169 
(shown in phantom on Fig 9) for engaging corresponding 
threads on the pouring part 1 75. Below the thread start 
of the external screw thread 168 is a notch 174 for re- 
ceiving the ratchet member 1 62 of the ratchet part 1 60. 
Below the thread start of the internal screw thread 169 
is a ratchet tooth 1 74a (see Fig 6) for engaging a corre- 
sponding tooth 180a on the outer surface of the pouring 
part 175 (see Fig 6). 

[0038] The top plate 166 is surrounded by an annular 
upturned flap 170. The skirt 167 includes an annular ex- 



tension portion 171 below an annular flange 172 atthe 
lower end of the skirt 167. 

[0039] As shown best in Fig 6, an annular plug band 
173 depends from the inner surface of the top plate 166 
s and is adapted to engage in the pouring part 175. 
[0040] The pouring part 175 is shown in Fig 10 and 
comprises a generally frusto-conical hollow body with an 
upper thread-bearing portion 176 having external screw 
threads 1 77 for engaging the Internal screw threads 1 69 
n> on the liner 165. Within the thread bearing portion 176 is 
positioned a dome-shape flow regulator 178. The regu- 
lator 178 is attached by three axial spokes 179 to the 
inner wall of the portion 176 to provide a flow path around 
the regulator 178. 
15 [0041] A ball chamber 180 depends from the portion 
1 76 and is sized to accommodate the ball 200 in such a 
way that it can move freely. The outer surface of the ball 
chamber 180 includes the ratchet tooth 1 80a for engag- 
ing the ratchet tooth 1 74a of the liner part 1 65, 
[0042] A basket-retaining part 181 depends from the 
ball chamber 1 80. The internal bore of the basket-retain- 
ing part 1 81 is increased by a step 1 82 at the bottom of 
the ball chamber 180. The increased bore is sized to 
accommodate the basket 190 as described below. 
[0043] A neck-engaging part 1 83 depends from the 
basket retaining part 181. The neck-engaging part 183 
begins with an external annular groove 184a which is 
used to help hold the fitment 1 75 on the container neck 
121 by virtue of the second rolled-in region 158b of the 
shell (see Fig 6). 

[0044] Below the groove 1 84a, the internal surface of 
the part 183 includes a plurality of axial ribs 185 for en- 
gaging ribs 125 on the container neck 121 , as described 
below. The ribs 1 85 are visible in Fig 1 0 through a window 
186 in the basket-retaining part. An identical window is 
present diametrically opposite (not shown). The windows 
1 86 are present so that a sharp retention edge 1 84c can 
be formed in a moulding production process. The edge 
1 84c provides a very strong connection under the lip 1 23 
of the container neck 121. 

[0045] Opposite the external groove 1 84a is an internal 
step 1 84b. 

[0046] The basket part 1 90 is shown in Fig 1 1 and in- 
cludes an annular upper part 1 91 sized so that it has an 
interference sealing fit within the basket-retaining part 
181 of the pouring part 175. The seal is improved with 
the presence of a bead 1 92 approximately halfway along 
the outer surface of the part 191. The internal diameter 
of the part 1 90 decreases at the lower end of the upper 
part 191 with a curved step 193 and continues to form 
an annular plug part 194 sized to fit sealingly into the 
internal bore of the container neck 121. Approximately 
half way along the external surface of the plug part 1 94 
is a bead 1 95 for Improving the seal against the container 
neck 121. 

[0047] At the intersection of the step 1 93 and the plug 
part 192 a valve seat comprising a circular groove 1 94 
extends radially inwardly and connects to a non-return 
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valve comprising an upstanding hoop 195 with the three 
internal spokes 196 forming three generally triangular 
orifices 197. At the bottom of the annular upper part 191 
an inwardly curved sealing member 198 depends. The 
sealing member 198 can flex upwardly towards the un- 
derside of the step 1 93 and is positioned to seal against 
the upper surface 122 of the container neck. 
[0048] Also at the bottom of the annular upper part 1 91 
a circumferential flange 1 99 extends radially outwards. 
[0049] The float valve 1 86 is shown in Fig 12 and com- 
prises a disk-shape top plate 1 87 with a cylindrical skirt 
1 88 depending from its periphery. The skirt 1 88 is sized 
so that its open end fits into the groove 1 94 of the basket 
part 190. 

[0050] The neck finish 121 is shown in Fig 13 and com- 
prises an upper lip 123 below which is a lower portion 
1 24 of reduced diameter. The lowerportion has a plurality 
of spaced axial ribs 125 around its periphery. A shoulder 
emerges from the lower end of the lower portion 124. 
[0051] The tamper-evident arrangement shown in Fig 
6 is assembled as follows. 

[0052] The ball 200 is placed in the ball chamber 1 82. 
The float 1 86 Is placed on the basket 1 90 and sits in the 
groove 1 94. The upper part 1 91 of the basket is pushed 
into the basket-retaining part 1 81 of the pouring part 1 75; 
the insertion extent is limited by the step 182. The liner 
part 165 is screwed onto the pouring part 175 using the 
corresponding screw threads 1 69, 1 77. The plug part 1 73 
enters the inner bore of the thread bearing portion 1 76. 
The ratchet part 1 60 is connected to the pouring part by 
opening the tubular body part at the split line 1 60a. The 
part 1 60 is then fitted around the upper part 1 67a of the 
pouring part before allowing the part 160 to close with 
the threads 161, 168 now engaged and the lower edge 
of the ratchet resting on the liner flange 172. 
[0053] Theratchetpart160, liner part 165, pouring part 
175, ball 200, float valve 186 and basket part 190 are 
then added to the container neck 121 by pressing the 
neck-engaging part 183 of the pouring part 175 over the 
lip 123. The plug part 192 of the basket 190 enters the 
inner bore of the container neck 121 until the sealing 
member 198 contacts the upper surface 122 of the con- 
tainer neck 1 21 andthe step 1 84b clips underthe lip 1 23. 
Atthispointtheribs 125, 185 on the neck 121 andpouring 
part 175 engage to prevent relative rotation. 
[0054] The shell 1 55 is now added. The shell side wall 
157b is initially straight. Following placement over the 
rest of the tamper-evident arrangement the side wall is 
crimped into the groove 1 64 of the ratchet part and the 
groove 184 of the pouring part at points 158a and 158b 
respectively. 

[0055] A frangible line 159 is created approximately 
half way down the side wall 157 by slitting to leave thin 
bridges (not shown). 

[0056] The operation of the closure is as follows. 
[0057] Initially the upper section 155a of the shell 155 
is grasped above the frangible line 1 59 and twisted. The 
pouring part 175 cannot turn by virtue of the ribs 125, 



185 on the container neck 121 and the neck-engaging 
part 1 83. The lower section 155b of the section of shell 
below the frangible line is firmly con nected to the pouring 
part by crimped-in region 158b, and also cannot turn. 

s The liner part 165 is prevented from turning relative to 
the pouring part 175 at this stage because of the inter- 
action of the ratchet teeth 174a, 180a. 
[0058] The upper section 155a of the shell turns and 
the frangible line 159 breaks. The turning of the upper 

10 section 155a turns the ratchet part 160 by virtue of the 
firm connection provided by the region 1 58a in the groove 
164. 

[0059] The ratchet part 160 continues to rise in the 
upper shell section 155a until the step 163 passes over 
'5 the flap 1 70 and the ratch et member 1 62 enters the notch 
174 on the liner part 165. Theflap 170 prevents the upper- 
shell section 1 55a from moving back down by its engage- 
ment with the step 1 63 and the ratchet member 1 62 pre- 
vents relative rotation between the ratchet part'160 and 
the liner part 1 65. Because the step 1 63 and flap 1 70 are 
located above the respective screw threads, access to 
this part of the closure is made difficult. Re-setting of the 
ratchet arrangement is thereby made more difficult. 
[0060] The tamper-evident arrangement is nowshown 
in the position shown in Fig 1 4. A gap (G1 ) is formed in 
the shell 155 between the upper 155a and lower 155b 
shell sections. The gap (G1) is unobstructed; there is no 
obstacle at the point of dislocation to prevent closing of 
the gap (G1 ). Continued turning of the uppershell section 
155a now turns the liner 165 with respect to the pouring 
part 1 75; again the pouring part 1 75 remains stationary. 
[0061] The action of twisting the liner part 165 off the 
pouring part 175 may break one or both of the ratchet 
teeth 1 74a, 1 80a, and may make a 'crack' sound to re- 
inforce the tamper-proof nature of the closure. Therefore 
the interaction of the ratchet teeth 1 74a, 1 80a must be 
strong enough to counterthe force of the ratchet part 1 60 
turning relative to the liner part 165. In particular the in- 
teraction must be strong enough to remain intact as the 
ratchet part step 1 63 passes overthe linerflap 1 70. How- 
ever, the ratchet teeth 174a, 1 80a interaction is such that 
it can be overcome once the ratchet part 160 and liner 
part 1 65 are locked in place. Other types of semi-perma- 
nent locking arrangements could be used between the 
liner part 1 65 and the pouring part 1 75. For example the 
parts could be glued together. Preferably the locking ar- 
rangement Is destroyed during the opening operation to 
prevent the tamper-evident arrangement from being re- 
set. 

[0062] The non-return fitment 1 00, of which the pouring 
part 175 forms part, will be well known to those skilled in 
the art and its operation will not be described in detail. 
[0063] The uppershell section 155a, the ratchet part 
160 and the liner part 165 are then removed to expose 
the pouring part 175. 

[0064] When the upper shell section 1 55a is replaced 
and the liner part 1 65 is screwed back onto the pouring 
part 1 75, the gap (G1 ) cannot be re-closed because the 
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ratchet part 160 prevents the upper shell section 155a 
moving down further than is shown in Fig 14. it will be 
noted that the annular extension portion 171 of the liner 
165 is visible through gap (G1) In the position shown in 
Fig 14. 

[0065] The upper shell section 155a constitutes the 
first portion outer part of the closure. The liner 165 con- 
stitutes the first portion inner part. The lower shell section 
1 55b constitutes the second portion. The ratchet part 1 60 
locks the inner and outer parts together. 



Claims 

1. A tamper-evident closure (10) for a container (20), 
the closure comprising: 

-a first portion (25) including inner (35) and outer 
(45) parts, and 

- a second portion (30), characterized in that 

the outer part (45) is movable relative to the inner 
part (35) from a first position in which the outer part 
(45) is immediately adjacent the second portion (30) 
to a second position in which there is an unobstructed 
gap (G) therebetween, the inner (35) and outer (45) 
parts are adapted to become irreversibly locked in 
the second position so thatthe outer part (45) cannot 
be moved back to the first position to close the gap 
(G). 

2. A closure (1 0) according to claim 1 , wherein the sec- 
ond portion (30) is adapted to be connected to a con- 
tainer (20) and the first portion (25) comprises a cap. 

3. A closure (1 0) according to claim 2, wherein the sec- 
ond portion (30) is permanently fixed in its position 
on the container. 

4. A closure (110) according to any of claims 1 to 3, 
wherein the first portion (155a, 165) is adapted to 
engage an in-bore fitment (1 00) associated with the 
container. 

5. A closure (10) according to any preceding claim, 
wherein the first portion (25) includes a ratchet ar- 
rangement (40, 49) for locking the inner (35) and 
outer parts (45) in the second position. 

6. A closure (110) according to claim 5, wherein the 
first portion (155a, 165) includes engagement for- 
mations (169) and the ratchet arrangement (163, 
1 70) is located above the formations (1 69). 

7. A closure (10) according to any preceding claim, 
wherein the gap (G) is formed at the respective ad- 
jacent peripheries of the portions (25, 30). 
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8. A closure (110) according to any preceding claim, 
wherein the inner part (165) includes a part (171) 
which extends beyond the outer part (1 55a) towards 
the second portion (1 55b) in the second position, the 
part (171) is positioned so as to be visible through 
the gap (G1). 

9. Incombination acontainer(20)andatamper-evident 
closure (10), the closure (10) comprising: 

- afirst portion (25) including inner (35) and outer 
(45) parts, and 

- a second portion (30), characterised in that 

the second portion (30) is connected to the container 
(20) and the first portion (25) is a removable top cap, 
the first portion outer part (45) is movable relative to 
the inner part (35) from a first position in which the 
outer part (45) is immediately adjacent the second 
portion (30) to a second position in which there is an 
empty, unobstructed gap (G) therebetween, there- 
after the first portion (25) is removable and the inner 
(35) and outer (45) parts are adapted to become ir- 
reversibly locked in the second position so thatthe 
outer part (45) cannot be moved back to the first 
position to close the gap (G) when the first portion 
(25) is replaced. 

10. A combination according to claim 9, wherein the 
combination further comprises an in-bore fitment 
(100) connectable to the container (120), the first 
portion (155a, 165) being adapted to engage the fit- 
ment (100). 



Patentanspriiche 

1. Sicherheitsverschluss (10) fur einen Behalter (20), 
wobei der Verschluss besteht aus: 

- einem erstenTeilbereich (25) einschlieBlich ei- 
nem inneren (35) und einem auBeren (45) Teil 
und 

- einem zweiten Teilbereich (30), 

dadurch gekennzeichnet, dass 

der auBere Teil (45) in Bezug auf den inneren Teil 
(35) aus einerersten Position, in welcher der auBere 
Teil (45) unmittelbar am zweiten Teilbereich (30) an- 
liegt, in eine zweite Position bewegbarist, wobei sich 
dazwischen eine ungehinderte Lucke (G) befindet 
und wobei der innere (35) und der auBere Teil (45) 
so ausgefuhrt sind, dass sie irreversibel in der zwei- 
ten Position gesperrt sind, sodass der auBere Teil 
(45) nichtin die erste Position zuriickbewegtwerden 
kann, urn die Lucke (G) zu schlieBen. 

2. Verschluss (10) gemaB Anspruch 1, dadurch ge- 
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kennzeichnet, dass derzweiteTeilbereich (30) so 
ausgefuhrt 1st, dass er mit einem Behalter (20) ver- 
bunden ist und dass derersteTeilbereich (25) einen 
Deckel aufweist. 

3. Verschluss (10) gemaB Anspruch 2, dadurch ge- 
kennzeichnet, dass der zweite Teilbereich (30) in 
seiner Position permanent am Behalter befestigt ist. 

4. Verschluss (110) gemaB einem der Anspruche 1 bis 
3, dadurch gekennzeichnet, dass der erste Teil- 
bereich (1 55a, 1 65) so ausgefuhrt ist, dass er in ein 
mit dem Behalter verbundenes eingebohrtes Pas- 
selement (100) eingreift. 

5. Verschluss (1 0) gemaB einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, dass der 
erste Teilbereich (25) eine Ratsche (40, 49) zum 
Sperren des inneren (350 und auBeren (45) Teils in 
der zweiten Position aufweist. 

6. Verschluss (110) gemaB Anspruch 5, dadurch ge- 
kennzeichnet, dass der erste Teilbereich (155a, 
1 65) Eingreifanordnungen (1 69) enthalt und die Rat- 
sche (1 63, 1 70) uber den Anordnungen (1 69) ange- 
bracht ist. 

7. Verschluss (1 0) gemaB einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, dass die 
LOcke (G) an den jeweils anliegenden Umfangen der 
Teilbereiche (25, 30) gebildet ist. 

8. Verschluss (1 1 0) gemaB Anspruch einem der vor- 
hergehenden Anspruche, dadurch gekennzeich- 
net, dass derinnereTeil (165) einen Teil (171) auf- 
weist, der in der zweiten Position uberden auBeren 
Teil (155a) zum zweiten Teilbereich hin weiterfuhrt, 
wobei derTeil (1 71) so positioniert ist, dass er durch 
die Lucke (G1) hindurch sichtbar ist. 

9. In Kombination einen Behalter (20) und einen Si- 
cherheitsverschluss (10), wobei der Verschluss be- 
steht aus: 

- einem ersten Teilbereich (25) mit einem inne- 
ren (35) und einem auBeren Teil (45), und 

- einem zweiten Teilbereich (30), dadurch ge- 
kennzeichnet, dass 

der zweite Teilbereich (30) mit dem Behalter (20) 
verbunden ist und der erste Teilbereich (25) einen 
abnehmbaren Deckel aufweist, wobei der auBere 
Teil (45) des ersten Teilbereichs in Bezug auf den 
inneren Teil (35) von einerersten Position, in welcher 
der auBere Teil (45) unmittelbar am zweiten Teilbe- 
reich (30) anliegt, in eine zweite Position bewegbar 
ist, wobei sich dazwischen eine irreversible LDcke 
(G) befindet, wonach der erste Teilbereich (25) ab- 



nehmbar ist und derinnereTeil (35) und der auBere 
Teil (45) so ausgefuhrt sind, dasssie unlosbarin der 
zweiten Position gesperrt sind, sodass der auBere 
Teil (45) nicht in die erste Position zuruckbewegt 
5 werden kann, urn die Lucke (G) zu schlieBen, wenn 
der erste Teilbereich (25) ausgetauscht wird. 

10. Kombination gemaB Anspruch 9, dadurch gekenn- 
zeichnet, dass die Kombination weiterhin aus ei- 
'o nem an den Behalter (120) anschlieBbaren einge- 
bohrten Passelement (1 00) besteht, wobei der erste 
Teilbereich (155a, 165) so ausgefuhrt ist, dass erin 
das Passelement (100) eingreift. 



Revendications 

1. Fermeture inviolable (10) pourun conteneur(20), la 
fermeture comprenant : 

- une premiere partie (25) comprenant des par- 
ties interieure (35) et exterieure (45), et 

- une deuxieme partie (30), caracterisee en ce 
que 

la partie exterieure (45) est mobile par rapport a la 
partie interieure (35) a partir d'une premiere position 
dans laquelle la partie exterieure (45) est immedia- 
tement adjacente a la deuxieme partie (30) vers une 
deuxieme position dans laquelle il y a un espace non 
obstrue (G) entre les deux, les parties interieure (35) 
et exterieure (45) etant adaptees pour devenir irre- 
versiblementverrouillees dans la deuxieme position 
de sorte que la partie exterieure (45) ne puisse pas 
revenir a la premiere position pourfermer I'espace 
(G). 

2. Fermeture (1 0) selon la revendication 1 , dans laquel- 
le la deuxieme partie (30) est adaptee pour etre reliee 
a un conteneur (20) et la premiere partie (25) com- 
prend un bouchon. 

3. Fermeture (1 0) selon la revendication 2, dans laquel- 
le la deuxieme partie (30) estfixee de maniere per- 
manente dans sa position sur le conteneur. 

4. Fermeture (110) selon I'une quelconque des reven- 
dications 1 a 3, dans laquelle la premiere partie 
(155a, 165) est adaptee pour mettre en prise une 
douille d'alesage (100) associee au conteneur. 

5. Fermeture (10) selon I'une quelconque des reven- 
dications precedentes, dans laquelle la premiere 
partie (25) comprend un agencement d'enoliquetage 
(40, 49) pour verrouiller les parties interieure (35) et 
exterieure (45) dans la deuxieme position. 

6. Fermeture (110) selon la revendication 5, dans la- 
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quelle la premiere parte (155a, 165) comprend des 
formations de mise en prise (169) et I'agencement 
d'encliquetage (163, 170) est situe au-dessus des 
formations (169). 

s 

7. Fermeture (10) selon I'une quelconque des reven- 
dications precedentes, dans laquelle I'espace (G) 
est forme aux peripheries adj'acentes respectives 
des parties (25, 30). 

10 

8. Fermeture (1 1 0) selon I'une quelconque des reven- 
dications precedentes, dans laquelle la partie Inte- 
rieure (165) comprend une partie (171) qui s'etend 
au-de!a de la partie exterieure (1 55a) vers la deuxie- 

me partie (1 55b) dans la deuxieme position, la partie is 
(171) etant positionnee afin d'etre visible a travers 
I'espace (G1). 

9. Conteneur (20) et fermeture inviolable (1 0) en com- 
binaison, la fermeture (10) comprenant : 20 

- une premiere partie (25) comprenant des par- 
ties interieure (35) et exterieure (45), et 

- une deuxieme partie (30), caracterisee en ce 
que 25 

la deuxieme partie (30) est reliee au conteneur (20) 
et la premiere partie (25) est un bouchon superieur 
amovible, lapartie exterieure (45) de la premiere par- 
tie est mobile par rapport a la partie interieure (35) so 
a partir d'une premiere position dans laquelle la par- 
tie exterieure (45) estimmediatementadjacente a la 
deuxieme partie (30) vers une deuxieme position 
dans laquelle il y a un espace vide, non obstrue (G) 
entre les deux, par la suite la premiere partie (25) as 
est amovible et les parties interieure (35) et exterieu- 
re (45) sont adaptees pour devenir irreversiblement 
verrouillees dans la deuxieme position de sorte que 
la partie exterieure (45) ne puisse pas revenir a la 
premiere position pourfermer I'espace (G) quand la to 
premiere partie (25) est remplacee. 

10. Combinaison selon la revendication 9, dans laquelle 
la combinaison comprend en outre une douille d'ale- 
sage (100) pouvant etre reliee au conteneur (120), ts 
la premiere partie (155a, 165) etant adaptee pour 
mettre en prise la douille (100). 
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Fig.6. 
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Fig. 10. 




16 



EP 1 694 576 B1 




Fig. 13. 



122 




17 



EP 1 694 576 B1 



Fig. 14. 
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© Precede de acellage. 

© Bouchon pour sceller de facon etanche un flacon ou un 
recipient analogue sur le rebord duquel un opercule d'etan- 
chehe presentant une couche sceliable destinee a venir en 
contact avec ledit rebord coopere avec le bouchon pour 
realiser le scellage etanche precite, caracterise en ce qu'il 
comports sur sa face interne 5, au rnoins un epaulement 
circulaire 7 qui, en position de fermeture du flacon ou 
recipient analogue 4, maintient I'opercule d"#tancheite 5 sur 
la zone peripherique externe 10 faisant immediatement suite 
au rebord superieur precite 9 pour permettre, par un 
traitement par induction p.ex., le scellage dudit opercule 
d'etancheite 5 sur la zone peripherique precitee 10. 
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L' invention a pour but de remedier a ces 
inconvenients et de prescrire un bouchon de conception nouveiie et 
originate ainsi que son precede d'application qui resout les probiemes 
auxquels il vient d'etre allusion et qui garantit un sceUage absolument 
irreprochable. 

A cet effet, le bouchon selon 1' invention 
comporte sur sa face interne au moins un epaulement circulaire qui, 
en position de fermeture du flacon ou recipient analogue, maintient 
l'opercule d'etancheite sur la zone peripherique externe faisant suite 
au rebord precite pour provoquer, par un traitement par induction, 
p.ex., le scellage dudit opercule d'etancheite sur la zone peripherique 
precitee. 

Toujours selon 1' invention, la face interne 
du bouchon presente encore une couronne interne concentrique a 1' epau- 
lement circulaire precite, destinee a appliquer l'opercule precite sur 
le rebord superieur du flacon ou recipient analogue. 

L'invention concerne egalement le procede 

d'application du bouchon selon 1' invention. 

D'autres details et avantages de l 1 invention 
ressortiront de la description qui sera donnee ci-apres d'un bouchon 
pour sceller de facon particulierement etanche un flacon ou un recipient 
analogue ainsi que son procede d'application, selon 1' invention. Cette 
description n' est donnee qu'a titre d'exemple et ne limite pas l'inven- 
tion. Les notations -de reference se rapportent aux figures ci-jointes. 

La figure 1 montre en coupe un bouchon 
selon ^invention avant son serrage sur un flacon sur le rebord superieur 
duquel est dispose un opercule sceilable. 

La figure 2 montre en coupe le meme 

bouchon visse sur un flacon. 

Le bouchon 1 selon ces figures est muni 

d'un pas de vis interne 2 pour s'adapter sur le pas de vis externe 3 
menage a la partie super ieure d'un flacon k, 

Entre le bouchon 1 et le flacon t est inter- 
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Un scellage de 1'espece est integral et 
s' oppose de la maniere la plus totale a toute forme de migration du 
contenu ou d'un composant du flacon H vers l'exterieur de ce recipient, 
p.ex. du verre. Aucun devissage accidentel ou intempestif du bouchon 
i ne peut done avoir d' influence quelconque sur le conditionnement 
des produits contenus dans le flacon ou le recipient analogue. 

La forme d' execution se rapporte logique- 
ment a toute fermeture susceptible d'etre scellee par induction. En 
principe invention s'applique egalement a des recipients de forme 
diff erente dont la fermeture est realisee par exemple par encliquetage 
ou "twist-off permettant le rabattement du bord d'une feuille quel- 
conque assimilee a l'opercule 5 sur le rebord superieur du recipient 
de forme circulaire ou non, ou par exemple, par filet interrompu selon 
ce procede dit "twist-off". 

II est bien entendu que 1' invention n'est 
pas limitee a la forme d'execution qui vient d'en etre decrite et que 
bien des modifications pourraient y §tre apportees sans sortir du cadre 
de la presente demande de brevet. 
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frein. 

7. Procede d' application d'un bouchon selon 
l'une quelconque des revendications 1 a 6, caracterise en ce qu'apres 
vissage du bouchon 1 sur le fiacon k, on soumet le bord de l'opercule 
5 rabattu sur la zone peripherique 10 du fiacon k un traitement par 
induction de maniere a provoquer la fusion de la couche scellable 
5' de l'opercule 5. 
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Guropsan (AT, BE, BG, CH, CY, CZ, DE, DK, KE, ES. FX 
FR, GB, GR, HU, IE, IS, n, LT, LU, LV, MC, MT, NL, PL, 
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CP, CG, <X CM, 
GA, GN, GQ. GW, ML MR, NE, SN, TD, TG). 

Declaration under Rule 4J.7: 

— as to tire Identity of the ittvcnlor (Rule 4,17(1)) 
Published: 

— witliaut international search report and to be republished 

upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviation?" appearing attfie begin- 
ning of each regular issue of the PCI GaifittC. 
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O (57) Attract: A clcmro (10) and RFTD device (15) in combination, wherein the closure comprises a metal shell and the RHD 
"J °* na: cor npri^a " ta S (40) und antenna means (80). The tag (40) comprises an RPlD Chip (60) and an electrical circuit (50) «nd 
O ^ «W «■»« (SO) Is ^aptcd to ae one side of a rib'pojo. The RPID device is entirely located within the metal damn With 
and spaced from bat electrically connected (70) to the metal closure (10) such that the closure hecomes the other side of the diode 
pifc- tintcmia. 
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CLOSURE WITH REED DEVICE 

The present invention concerns an identification device and the combination of an 
5 identification device and a metallic closure for use with containers such as bottles 
of spirits or wines. 

Identification systems, such as "EAS" - Electronic Article Surveillance systems, 
are known in which a tag is detected by appropriate means. However, these operate 
10 at a relatively low frequency (below 100MHz) and typically only allow the 
detecting device to detect their presence or absence thereof 



Consequently, more advanced devices which can provide more infornxation^have 
been produced. These devices are known as radio frequency identification tags, 
15 also known as "RFID" tags. These devices have recently become widespread in the 
packaging industry. 



on 



The chip within, the RHD tag can contain a relatively large amount of mformatii 
which may be read, and/or in some cases written to, remotely by a reading device. 
20 The tag can be active in that it is powered by an incoiporated battery to actively 
transmit a signal or, as is more typical, can be passive in that it is activated when 
an appropriate external radio signal is transmitted by a reading device and received 
bytheRJTDtag. 



25 
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The information is typically concerned with the product to which the tag is 
attached. For instance the information can bo the date the product was made, the 
source of the product, its weight, size, intended destination, stock number etc. US 
patent application published as US2004143505 discusses the use of EP1D tags for 
5 inventory control. 



This information is broadcast by the EHD tag using radio frequency radiation 
which can lie anywhere in the radio frequency range. However, ultra high 
frequency (DBF is typically defined as 300 to 3000 MHz) is preferred over low 
10 frequency for various reasons including that of increased range and use of smaller 
antenna requirements due to use of smaller wavelengths. 

Although most RHD tags are readable when they are attached to the external 
surface of objects there are exclusions to this. For instance, if an REED tag is 

IS placed on the surface of an object which is even slightly electrically conductive, 
for example metal or glass, the signal strength produced by the tag is greatly 
reduced This is exacerbated by the presence of liquid inside the object. One way 
to overcome this is to place an instating layer between the tag and the surface of 
the object However, this layer has to be relatively thick, a feature which can 

20 detract from the aesthetics of the packaging. Further, surface mounted tags can be 
easily tempered with, or become accidentally damaged. 
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One way to overcome this problem is to place the tags inside the packaging. 
However, this can cause other problems in that the walls of the object can interfere 
wifli the radio signals and can even block them completely. This is especially the 
case when the walls are made of metal, fa the packaging industry there is a desire 
5 to fit KFJD tags to bottles. However, as discussed above, there are inherent 
problems with mis. It has, however, boon found that the closure can be used to 
hold the tag. 

European patent EP 0619243 A describes a closure with an elentromagnetically 
10 detectable device located therein. However, the device is located against the inside 
fiat surface of the top plate of the closure. This means that if the closure is made of 
metal, which is often the case for spirit bottles, the device will not be readable 
remotely since the metal layer will interfere with the radio frequency radiation. 

15 fatemational patent application WO 0026878 describes how this may be' overcome 
by locating part of the device perpendicularly below the closure 'such that it is 
outside of the metal closure walls. However, the presence of a device hanging 
down inside a bottle neck which would be visible to the consumer is undesirable 
for aesthetic reasons. Further, such a system would make the fitting of the closures 

20 to the bottles difficult without causing damage to the device due to the natnre of 
present day high-speed filling and closure-fitting lines. 



It is desirable to be able to fit RMD devices My inside metal closures but still be 
able to read them remotely. 
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More recently, it has been proposed in international patent application WO 
2005/024745 to provide an RHD tag on a container laving a metal closure where 
the system is mounted within or externally of the metal closure. There is, 
however, a limit to the range at which a transmitted signal can he detected with 
5 such an arrangement. 



& the applicant's co-pending European patent application (republished at the 
time of filing), there is disclosed an advance on the above-mentioned prior art in 
Which the invention disclosed therein provides an RFID device and a closure and 
10 RHD device in combination. The closure comprises a metal shell and the KHD 
device comprises an RHD chip and antenna means. The antenna means is adapted 
to be one side of a dipole, and the REED device is entirely located within the metal 
closure with the device electrically connected to the metal closure so that the 
closure becomes the oUier side of the dipole antenna. 



15 



20 



As a further development, the applicants have found that, by adopting a similar 
approach to that disclosed in our aforesaid application, the same result can be 
achieved without necessarily having a direct physical electrical connection 
between the RHD device and the closure. 

Thus, where used hereinafter, unless the context clearly determines otherwise, the 
expression "electrically coupled" includes indirect electrical contact including 
inductive coupling and capacity coupling. This permits, where advantageous, the 
provision of a wad within the metal closure, it also has the advantage that lacquer 
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coatings such as are cornmonly employed on closures such, as Bottle caps do not 
have to be removed or otherwise disrupted to establish electrical contact between 
the metal of the closure and the KKCD chip 

5 According to one aspect of the present invention there is provided an KFID device 
for a closure comprising an electrically conductive shell, the device comprising a 
tag and antenna means, the tag comprising an RFTD chip and the antenna means 
comprising one side of a dipole, fee device being , in use, entirely located within a 
metal closure and spaced therefrom but electrically coupled thereto such that the 
10 closure becomes the other side of the dipole. 

According to a further aspect there is provided a closure and KFID device in 
combination, wherein the closure comprises an electrically-conductive shell and 
the EHD device comprises a tag and antenna means, the tag comprises an RFID 
1 5 chip, and the antenna means is one side of a dipole, the RFID device being entirely 
located within the closure and spaced from but electrically coupled to the closure 
so that the closure becomes the other side of the dipole. 

The spacing may be as a result of, for example, an air gap, a sealing wad or a layer 
20 of lacquer, all of which would have an insulating effect 

By electrically coupling me RHD tag to the closure, such that the closure becomes 
one side of a dipole antenna, it has been found that it is possible to remotely read 
the RHD tag. This reading may occur both at the sides and above the dosed end 
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of the closure. 

Two major advantages of a non-contact tag ate: i) that the tag can be hermetically 
sealed -within the insert; and ii) that inside of the metal closure can he entirely 
5 lacquered. 

The antenna may "be of various shapes. Each different shape produces a differently 
shaped radiation pattern. It is considered to be useful to be able to influence the 
shape of the radiation pattern produced by the device for differing applications. 
10 An example of a suitable shape is a cone. 

In one embodiment, a spacer is used to bring the device closer to the open end of 
the closure. This further enhances the strength of me signal measured remotely 
and therefore increases the distance over which the tag maybe read, 

15 

In another embodiment of the invention, the device is positioned inside an insert to 
protect it. 

In yet another embodiment the antenna can be made to contact a liquid contained 
20 in an associated container. Hue has the advantage of boosting the strength of the 
radio frequency field. 
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In another aspect, the invention provides a closure and Rhd device in 
combination, wherein the closure comprises an electric^y-conductive shell and 
fhe EFID device comprises an kHD chip and antenna means, and the antenna 
means is adapted to bo one side of a drpole, and the IfHD chip being spaced from 
but electrically coupled to me dectrically-conductive closure so that the closure 
becomes the other side of the dipole antenna, the closure and PJPID device 
combination being associated with a hody of liquid, and the antenna means being 
in contact with the body of liquid. 

The shell is a closure such as a closure cap for a bottle which may be threaded for 
securing on a threaded neck of a bottle such as may contain wine, spirits or 
liqueurs. The shell may be forined of metal or may be of a metallised material 
such as a suitable plastics material coated with a functional and/or decorative 
metallic coating on its interior and/or exterior surfaces. It will also be appreciated 
from an understanding of the ensuing description that the invention is equally 
applicable to and useful for closures of the type which provide a push-fit in the 
neck of a bottle. 

The present invention also provides, in another aspect, a closure and RHD device 
in combination, wherein the closure comprises a member which is arranged to 
provide a tight sealing fit within a neck of a container, the closure comprising 
electrically-conductive material and/or being coated with electrically-conductive 
material, and wherein the KFTD device comprises an RPID chip and antenna 
means, and is accommodated within the member, and the antenna means is one 
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side of a dipole, and the RED device being entirely located within the closure and 
spaced ftom but electrically coupled to the closure so that the closure becomes the 
other side of the dipole. 

5 According to a further aspect there is provided a closure and RFID device in 
combination, wherein the closure comprises a metal shell and the RED device 
comprises a tag and antenna means, wherein the tag comprises au EFID chip and 
an electrical circuit, and wherein the antenna means is adapted.to be one side of a 
dipole, and the RFID device is entirely located within the metal closure with the 
10 electrical circuit electrically coupled to the metal closure so that the closure 
becomes the other side of the dipole antenna. 

The invention further provides, in another aspect, a closure and RFID device in 
wnibmation, wherein the closure comprises a member which is arranged to 

15 provide a tight sealing fit within a neck of a container, the closure comprising 
electrically-conductive material and/or being coated with electrically-conductive 
material, and the RFID device comprising an RFID chip and antenna means, and 
me antenna means being adapted to be one side of a dipole, and the REED chip 
being spaced from but electrically coupled to the electrically-conductive closure so 

20 that the closure becomes the other side of the dipole antenna, the closure and RFtD 
device combination being associated with a body of liquid, and the antenna means 
being in contact with the body of Equid, 

The invention is applicable to closures such as botde caps and stoppers and to 
25 closures for aerosol spray containers and like. 
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Embodiments of the invention will now be described, by way of example, "with 
reference to the following drawings in which: 

Figure 1 shows diagrammaticalty a side view of a combination of a closure 
5 with an RHD tag and antenna according to one embodiment of the invention; 

Figure 2 shows daagrammadcally a side view of a combination of a closure 
with an RHD tag and antenna according to another embodiment of the invention; 

Figure 3 shows diagrarnmatically a side view of a combination of a closure 
with an RFID tag and antenna according to yet another embodiment of the 
10 mventiom 

Figure 4 shows diagramniatically a side view of a combination of a closure 
and an RFDD device according to a further embodiment; 

Figure 5 shows diagrammaticalty a side view of a combination of a closure 
and an RFTD device according to a still furfhea: embodiment; 
15 Figure 6 is a perspective view of an UFID device formed according to the 

present invention; 

Figure 7A is a perspective view of an insert for use in combination with an 
RFID device formed in accordance with the present invention; 

Figure 7B is a section of the insert of Figure 7A; 
10 Figure 8A is a section illustrating the &FID device of Figure 6 incorporated 

into the insert of Figures 7A and 7B; 

Figure 8B is a perspective view of the BFID device/insert of Figure 8A; 

Figure 9 shows $agramnmticahy the RFH> device/insert of Figures 8A and 
8B incorporated into a metal closure; 
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Figure 10 is a section, of the closure of Figure 9 fitting onto a container 

neck; 

Figure 11A is a perspective view of an IIFID device formed according to 
the present invention; 
5 Figure 1 IB is a side view of the RFID device of Figure 1 1A; and 

Figure 12 is a section of a stopper formed in accordance with me present 
invention. 



In Figure 1, a closure is generally indicated 10. He closure 10 is formed from 
10 duminiurn and has a crown 30 and a depending skirt 20. la use, the skirt 20 would 
sit around and outside a container neck (not shown) in a manner generally 
understood. Accordingly, the skirt 20 may have a screw thread or snap bead or 
other means formed therein for retaining the closure to the container neck. 

15 Also shown in Figure 1 is an RFID device 15 comprising a tag 40 and an antenna 
80. The tag 40 comprises a substrate in the form pf a rectangular plane circuit 
board 45 on which an RFID chip 60 is located. The antenna 80 is connected to the 
circuit board 45 and a rectangular loop 50 of conducting material (e.g. copper) 
acting as an impedance circuit is located on the circuit board 45 for connecting the 

20 RFID chip 60 and the antenna 80 together. The mnction of the loop 50 is to match 
the impedance of the antenna to the lower impedance of the chip. The loop 50 
may be shaped into any suitable form, such as a triangular or circular. 
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The circuit 50 is connected to the underside crown 30 of the closure 10 at 
connection point 70. This connection may be achieved by soldering or other such 
well known methods. The underside of the crown 30 is coated by a Ihiii layer of 
lacquer (not shown), which physically spaces and insulates the circuit loop 50 from 
5 the electrically conductive metal closure shell. However, electrical conduction can 
occur between the loop 50 and the closure by mductkm, Jji fids way the closure 10 ' 
becomes the other one side of a dipole antenna. 

The RFID tag 40 is mounted so that, while not. id direct physical and electrical 
10 contact with the closure 30, by positioning the tag sufficiency closely to the 
closure, the same result can be achieved provided that the RPED is responsive to 
signals within certain frequency ranges. It has been found that positive results 
have been obtained with a passive REDD with signals in the range of 800 MHz to 
900 MHz and more specifically in the range 860 to 870 MHz, 

15 

Though reference is made to the closure 10 being of metal, it is to be clearly 
understood that the closure may be made from othor materials which are 
electrically-conductive, including suitable plastics materials which may be coated 
or impregnated with electrically conductive materials. 

20 

The tag 40 is held in the closure 10 such that it depends downwardly from the 
crown 30 towards the open end of the closure 10. Although the tag 40 is shown as 
depending by one corner so that the sides of the substrate are not parallel with the 
sides of the closure 10, this is not essential and in met the tag 40 could lie square 
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with. Hie closure sides. However, it has been found that, if the substrate is 
positioned substantially parallel to the crown 30, the strength of the signal is 
reduced such that it is difficult to read the tag remotely from the closure. 

5 The antenna. SO is shown in the form of two diverging wires 85 extending 
downwardly (i.e. towards the open end of the closure 10) from the RFED tag 40. 
This antenna acts as the other side of the dipole antenna to the closure shell. 

A further optional wire is shown in, the form of a loop 90 which has its major plane 
10 parallel to the plane of the crown 30 of the closure 10. The loop 90 connects 
between the two wires 85 at their ends opposite their connection to the loop 50. 
Although the antenna 80 has been shown in this form it can take other forms such 
as a single straight wire or a cone of metal foil wherein the apex of the cone is 
connected to the substrate. AO of these forms have the effect that the antenna 
15 becomes circularly polarised. Further, whichever form is employed, it has been 
found that the antenna 80 need not extend downwardly beyond the edge of the 
closure 10 for the BHD chip 60 to still be read by the reader. • 

The RHD chip 60 is a standard UHF KPID transponder integrated circuit which 
20 operates in the range 860 to 960 MHz, preferably 869 MHz. One example of such 
a chip is called "AMS3981". To read the RFJD tag 40 a standard reader is used. 
For instance a Bistar MR100 Reader could be used. 
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It will be noted that the REDD device 15 is contained entirely -within fee closure 10 
i.e, no part of fee device projects beyond fee open end of fee skirt 20. 

It has been found that, in one embedment, if fee antenna 80 is allowed to make 
5 contact wife a body of liquid it has fee effect feat fee strength of fee signal is 
boosted so feat fee RFXD tag 40 can be read from a greater distance. However, fee 
antenna in this case needs to be insulated from electrical conduction wife fee 
liquid, for example by means of a non-electrically conducting layer of plastics 
material. Further, fee antenna (SO) should, in feis case, contact fee liquid outside of 
10 fee closure. 

Referring now to Figure 2 there is shown an alternative embodiment. 

A closure is generally indicated 110 and comprises a crown 130 and a depending 
15 skirt 120. An RFJD device is generally indicated 1 15 and comprises a tag 140 and 
an antenna 180. 

The tag 140 comprises a circuit board 145 on which an REED chip 160 is located. 
The antenna 180 comprises a cone of metal foil material and is connected directly 
20 to fee chip 1 60 i.e. there is no circuit loop. 

The closure 110 has a sealing wad 129 in fee form of a cardboard disk which is 
fitted into fee closed end, where it abuts against the underside of fee crown 130. 
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The device 115 is mounted behind the wad 129 i.c. with foe wad interposed 
between the device 115 and the closure crown 130. the device 115 is retained in 
position by adhering the board 145 to the sealing wad 129. 

5 The tag 140 is mounted adjacent the underside of the crown 130 with the board 
145 running parallel to the crown 130 and with the antenna 180 depending from 
the chip 160. 

The "contactless" principles of the present inviention permit the inclusion of the 
10 sealing wd 129. The wad 129 gives a 2mm spacing between the device 115 and 
the closure 1 10 but electrical coupling still occurs in use. 

Figure 3 shows a variation of the arrangement depicted in Figure 1. Instead of the 
tag 240 being positioned mrmediately undexneatih the crown 230, it is positioned at 
15 a certain distance away. This is achieved by inserting an electrically conducting 
inverted "top-hat" shaped spacer 23 1 into the closure 210. 

The spacer 231 has a base 232 which is in contact with the lacker layer of the 
crown 230. Depending downwardly from the base 232 is a cylindrical wall 233 
20 which has an end plate 235. The purpose of the spacer 231 is to distance the tag 
240 from the crown 230, so that the antenna 280 is closer to the open end of the 
closure 210, while keeping the circuit 250 connected to the crown 230 such that 
the closure acts as one side of the dipole antenna. Accordingly, the spacer 23 1 does 
not need to be a "top-hat" shape but could be other shapes so long as it fulfils the 
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stated propose, The spacer can be made from copper or other electrically 
conductive materials, including some plastics, to improve conductivity. 

The circuit 250 is shown as being connected at each of ends two 271, 272 to the 
5 end plate 235. However, this is not critical and the circuit could be connected in 
the same manner as shown in Figure 1. Furthermore, the various antennas 
described in relation to Figure 1 may alBO be employed. 

Referring now to Figure 4 there is shown a closure 310 with a sealing wad 329. A 
10 device 315 similar to the device 215 shown in Figure 3 is mounted in the closure. 

Again, this arrangement, as with that of Figure 3, is .implemented with the spacer 
333 not in direct electrical contact with the closure, in this case due to the wad 329, 
The base 332 can be mounted within the closure and be of dimensions such that 
15 the RFID chip is spaced from but in close proximity to the closure. The cylindrical 
wall 333 is shortened axially so that the end plate 335 is closer to the crown 350 of 
the closure 310 than in Figure 3, while the tag 340 is mounted on the end plate 
335, The device 315 is held in position by a retaining disc 336 held in position by 
internally directed crimpings 337 of the skirt 320. , 

20 

Figure 5 shows a variation of the embodiment shown in Figure 3. The central axis 
"A" of the closure 410 is indicated with a broken line, h, this Figure it can be seen 
that the lower antenna has been replaced by two plates 481, 482 positioned 
perpendicularly to axis "A". The plates 481, 482 are in the form of copper discs. 
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The plates 481, 482 are suspended below, and electrically connected to, flic tag 440 
by means of connectors 483, 484; such connections can be provided by copper 
wires, The plates 481, 482 act as one side of the dipole antenna (in the same way 
that the antenna 280 does) and act to increase the area of one side of ihe dipole 
5 antenna. Although two discs are shown, other numbers of discs, including only 
one, would ftmcfion. Also, shapes other than circular discs may be used. 

It will also he noted that the chip 460 is aligned with the central axis "A" of the 
closure 410, This improves the regularity of the radiation pattern produced by the" 
10 device which improves reading of the tag 440. 

Figure 6 shows a device 515 similar to the device 415 in Figure 5 and adapted to 
fit within an insert 595 shown in Figures 7A and 7B. The device 515 and insert 
595 are shown fitted together in Figures 6A and 6B and the device/insert are 
15 shown fitted into a metal closure 310 in Figure 9. The device/insed/closure are 
shown fitted onto a container neck in Figure 10. 

Referring first to Figure 6 the device 515 comprises a spacer 531, a circuit board 
545 and an antenna 580 and accordingly is sunilar to the device shown in Figure 5. 

20 

Referring now to Figures 7A and 7B the insert 595 has a cylindrical wall 596 
which is closed at one end by a tiering wall 597 and end plate 598. Referring 
also to Figures 8A and 8B, the other end of the wall 596 is open and has the RFtD 
device 515 inserted such that the base plate 532 rests on top of the cylindrical walls 
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596. The -two copper pktes 5S1, 582 are positioned such, that the lower and 
smaller plate 582 rests on the end plate 598 and the upper and larger pkte 581 rests 
on the junction between the cylindrical wall 596 and the tapering wall 597. The tag 
540 is seen to depend straight down from the end plate 535. The connections 583, 
5 $84 between the tag 540 and the two pktes 58 1, 582 may also be seen. 

Figure 9 shows the device 515 as described with reference to Figure 6 mounted in 
the insert 595 which is mounted on the spacer 531. This insert 595 can be 
advantageously formed of extruded plastics material and is suitable for being itself 
1 0 inserted into a closure 5 1 0 (indicated in broken lines in Figure 7) having a sealing 
wad 529. 

The insert 595 also has a rim 599 which has a greater diameter than the cylindrical 
wall 596 and which acts to hold the insert 595 inside the closure 510. Further, 

15 between the rim 599 and the cylindrical wall 596, a stop block 596b is located on 
an annular flange 596b which extends around the ch^irnference of the open end of 
the insert wall 596. The stop block 596b acts to limit axial movement onto the 
neck 506 of the associated container during fitting in conjunction with a scaling 
washer 507, in a manner well understood and as shown in Figure 10. Once fitted 

20 to the neck 506, the closure 510 is "rolled" on to give the final form shown. The 
inward crimpings of the closure help to retain the insert 595 in position. 
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Since the base 532 of the spacer 531 is made of metal or other electrically 
conducting material it provides an electrical conduction area on the inside of the 
crown 530 of foe closure 510 across a considerable area to promote conductivity 
between the two and ensure that the closure 510 may become one side of the 
5 dipole antenna. 

Another aspect to the subject of electrical conduction is that of the nature of the 
material making up the associated container. Typically, such material will be glass. 
It has been found that glass can be slightly electrically conductive and therefore 
10 when a closure with an WJD device has been fitted, an electrical connection 
between the container and the closure can occur. This in turn has the effect that the 
whole of lie container becomes part of one side of the dipole antenna 
encapsulating the other side. This encapsulation reduces the strength of the signal 
and radiation field and accordingly reduces the distance over which the tag 540 
15 may be read. 

To overcome this problem, the container needs to be electrically insulated from the 
closure, and this can be achieved by applying a layer of lacquer to the inside walls 
511 of the closure 510. Other means are of course possible. Although the concept 
20 of increasing the distance over which the tag 540 may be read by contacting the 
antenna with a body of liquid has been described in relation to a container and 
closure, it should also be understood that mis could also apply in fields other than 
packaging wherein there is no closure as such. 
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Li the above-described embodiments, the circuit 550 has been shown as a loop. 
This loop is a characteristic of fte AMS3981 chip and can be eliminated for other 
chips such that the droit is only linearly connecting the closure 510 on one side 
and the antenna on the other. It has been found that using a loop 550 allows 
5 reading of an EM Marin 4222 chip in place of an AMS 398 1 chip. In normal use 
when used with a dipole antenna the EM Marin 4222 chip does not reonire such a 
loop. 



In such ciraimstances it may be possible to do without the substrate and merely 
10 have the chip electrically connected to the closure or end plate by means such as a 
copper wire. 

In one embodiment, the distance over which the tag 540 maybe read is 5cm above 
the base 530 and 12' cm radially outwards from the sides 511 of the closure 510. 
15 When the antenna 580 is in contact with a liquid the distance increases to more 
than 50 cm. 



An added advantage of the insert 595 is that it protects the KFXD device from 
mechanical and chemical damage. Furthermore, it can be pre-assembled which 
20 helps m the manufac^^ 



Although the insert 595 has only been shown and described with reference to the 
embodiment in which the plates 581, 582 are employed. It will, of course, he 
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20 

understood that it is possible to fit other devices described herein inside such an 
insert 

Referring now to Figures 11 A and 11B there is shown a device 615 formed 
according to an alternative embodiment. The device 615 is similar to those shown 
in Figures 5 and 6 and comprises a spacer 631 whh a base 632 and a depending 
cylindrical wall 633 having an end plate 635. The device 615 also comprises a tag 
640 connected to the plate 635 and an antenna arrangement comprising two disks 
6S 1, 682 connected to me tag 640. 

The base 632 is a disk wiih a plurality of outputs 632a giving a discommons 
periphery which improves electrical conduction The cylindrical wall 633 includes 
a wedge-shape notch 634 which prevents electrical current flowing in a loop 
arotind the wall 633. 



The tag 640 is formed as a chip 660 supported on a triangular loop.chcuit 650. 
One leg 651 of the loop 650 connects to the plate 635 to the disk 681. A second 
leg 652 of the loop 650 also connects the plate 635 to the disk 681. The chip 660 
is connected within the leg 652. A third leg 653 of the loop connects the legs 651, 
20 652 together and runs across the disk 681. The disk 681 has cut-oute 681a in a 
similar way to the base 632 to improve electrical conduction The disk 682 is 
joined to the disk 681 by a connector 684. 
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Referring now to Figure 12 3 there is illustrated therein a fbrther embodiment of me 
present invention as applied to a stopper member such as a cork for a wine or 
liqueur bottle or the Eke, Traditional stopper members are formed from cork but 
are being replaced by stopper members formed of plastics materials. Where suck 
5 stopper members are used, these can comprise electrically conductive materials or 
be coated or clad therewith. An example of such a stopper member 700 mounted 
in a glass bottle neck 706 is shown. 

Th eS toppermernber700compris e saheadpornon701 and a hollow barrel portion 
10 702 which forms a fnctional ft in the neck 706 of the bottle; In the illustrated 
example, the head portion 701 of the stopper member is clad with an electrically- 
conductive outer skin 703 of metol which may be decorated or embossed. Within 
the hollow barrel portion 702 is mounted an insert 795 with a device 715 which is 
similar to that shown in Figure 9 and therefore need not he further described. 
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Description 

La presente invention conGerne un dispositif antivol 
pour recipients munis d'un moyen de bouchage ou de 
surbouchage, tels que notamment les bouteilles, et b 
encore plus particulierement les bouteilles dont le con- 
tenu possede une valeur relativement elevee : vins, 
liqueurs, autres boissons alcoolisees... 

Le probleme du vol se pose de fagon specifique 
dans les magasins de vente en libre-service. Ce pro- 10 
bleme est souvent resolu par la pose, sur les articles 
proposes a la vente, de dispositifs detectables par des 
moyens appropries, au passage des caisses de paie- 
ment ou a la sortie du magasin. 

Dans le cas de bouteilles vendues a I'unite, la forme is 
meme de ces articles pose un probleme particulier pour 
la mise en place de dispositifs detectables, a fonction de 
protection antivol. On a deja propose a cet effet des 
bagues ou etiquettes speciales, mais de tels moyens 
possedent un cout relativement important par rapport a 20 
la valeur de chaque article a proteger. De plus, ces 
moyens sont visibles exterieurement sur les recipients, 
done peu discrets et inesthetiques. 

La presente invention vise a eviter les inconve- 
nients precedemment exposes, en fournissant un dis- ss 
positif antivol economique et discret pour les recipients 
munis d'un moyen de bouchage ou de surbouchage. 

A cet effet, le dispositif antivol selon I'invention com- 
prend, pour chaque recipient, un moyen detectable par 
voie electrique et/ou magnetique et/ou electromagneti- ao 
que, integre au moyen de bouchage ou de surbouchage 
de ce recipient. 

Ainsi, I'invention propose un dispositif antivol qui 
mettra judicieusement a profit les bouchons, ou autres 
moyens de bouchage ou surbouchage, des articles as 
concernes, le dispositif se trouvant integre au bouchon, 
notamment en etant insere dans I'epaisseur de ce bou- 
chon. On evite done tout etiquetage special, qui doit 
etre pose par le personnel des magasins pour un cout 
par article relativement eleve, I'invention permettant de 40 
reduire ce cout de moitie environ. De plus, le dispositif 
antivol selon I'invention est reellement invisible done 
particulierement discret, comparativement aux bagues 
actuellement apposees sur certaines bouteilles. Enfin, 
pour le produit embouteille, le dispositif antivol selon 45 
I'invention peut, s'il emet un signal specifique identifiant 
le produit, devenir un moyen de referencement, ame- 
nant une economie supplemental d'etiquettes et de 
temps (en remplacant par exemple le code-barres habi- 
tuel). 50 

Le moyen detectable, integre au moyen de bou- 
chage ou de surbouchage, se presente avantageuse- 
ment comme un micro-circuit electronique ou "puce", ou 
un circuit electrique imprime, ou une "etiquette" avec 
code magnetique, ou un filament emetteur, ou encore ss 
un circuit ou composant de memes caracteristiques 
forme par une peinture, une encre ou un vernis, ces 
divers modes de realisation etant caracterises par leur 
faible epaisseur, permettant leur integration au moyen 
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de bouchage ou de surbouchage, par application, pose 
ou projection, selon toute technique, sur une. partie 
dudit moyen de bouchage ou de surbouchage. 

Dans le cas d'un recipient tel que bouteille avec 
bouchon se composant d'une capsule coiffant un joint 
en forme de disque, le moyen detectable est, de prefe- 
rence, insere entre le fond de la capsule et la face supe- 
rieure du joint, ce qui le rend invisible tout en le plagant 
a faible distance de la surface exterieure du bouchon. 
Le moyen detectable peut etre applique ou fixe sur le 
fond de la capsule, avant la mise en place du joint. En 
variante, ce moyen detectable est applique oufixe sur la 
face superieure du joint, avant introduction de ce der- 
nier dans la capsule, ce qui conduit aussi a sa dissimu- 
lation a Pinterieur du bouchon. 

Dans le cas d'un moyen detectable forme par depot 
ou projection d'une encre ou d'un vernis a proprietes 
electriques ou magnetiques adaptees, s'il s'agit d'une 
encre ou d'un vernis invisible a I'oeil nu, le depot ou la 
projection peuvent aussi se faire sans inconvenient sur 
la face exterieure du bouchon ou de la capsule. 

La detection des recipients eventuellement non 
presentes a la caissiere s'effectue par electromagne- 
tisme ou radiofrequence, comme cela est deja large- 
ment pratique a I'heure actuelle, en imposant le 
passage des clients sous des portiques, ou entre des 
panneaux equipes pour la detection dudit moyen detec- 
table. En cas de passage d'un fraudeur portant sur lui 
un recipient non presente a la caissiere, le dispositif de 
detection emet un signal d'alarme, sonore ou autre. 

Pour les recipients normalement presentes a la 
caissiere, ledit moyen detectable peut etre neutralise 
lors de I'encaissement, ceci egalement par electroma- 
gnetisme ou radiofrequence selon des techniques con- 
nues. 

De toute fagon, ['invention sera mieux comprise a 
I'aide de la description qui suit, en reference au dessin 
schematique annexe representant, a titre d'exemples 
non limitatifs, quelques formes d'execution de ce dispo- 
sitif antivol pour recipients munis d'un moyen de bou- 
chage ou de surbouchage : 

Figure 1 est une vue d'ensemble, en perpective, 
une bouteille equipee d'un dispositif antivol con- 
forme a la presente invention ; 
Figure 2 est une vue en coupe verticale de la partie 
superieure d'une bouteille equipee d'un dispositif 
antivol selon une premiere forme de realisation de 
I'invention ; 

Figure 3 est une vue similaire a figure 2, illustrant 
une variante ; 

Figure 4 est une vue de face du joint du bouchon de 
figure 3 ; 

Figure 5 est une vue similaire a figure 4, illustrant 
une autre variante ; 

Figure 6 est une vue similaire aux deux preceden- 
tes, illustrant une derniere variante. 

Le dispositif antivol objet de I'invention est illustre 
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sur le dessin annexe, notamment aux figures 1 a 3, 
dans le cas de son application a une bouteille 1 , pour- 
vue d'un goulot 2 recevant un bouchon de fermeture 3. 
Ce dispositif antivol comporte, comme I'illustre de fagon 
generate la figure 1 , un moyen detectable 4 de faibie 5 
epaisseur, qui est integre dans le bouchon 3 de la bou- 
teille 1 , et qui est ainsi invisible depuis I'exterieur. 

Comme le montre plus particulierement la figure 2, 
le bouchon 3 est compose habituellement d'une cap- 
sule 5 et d'un joint 6. La capsule 5 comprendun fond cir- 10 
culaire 7, et une jupe laterale 8 appliquee contre le 
goulot 2 de la bouteille 1 . Le joint 6, en forme de disque, 
se trouve emprisonne entre le fond 7 de la capsule 5 et 
le sommet du goulot 2. 

Ainsi, le moyen detectable 4 est facilement loge is 
entre le fond 7 de la capsule 5 et le joint 6. Plus particu- 
lierement, dans le mode de realisation de la figure 2, ce 
moyen detectable 4 se trouve fixe contre le fond 7 de la 
capsule 5, sa fixation etant realisee avant la mise en 
place du joint 6. 20 

En variante, comme I'illustre la figure 3, on peut 
adopter une disposition inverse et equivalents, selon 
laquelle le moyen detectable 4 se trouve fixe sur la face 
superieure du joint 6, avant introduction de ce dernier 
dans la capsule 5. ?s 

La figure 4 est une vue de face du joint 6 de figure 
3, sur lequel est applique et fixe le moyen detectable 4 
ici realise sous la forme d'une "etiquette", portant un 
code magnetique identifiable par un detecteur appro- 
prie. so 

Comme le montre la figure 5, le moyen detectable 
est aussi realisable sous la forme d'un micro-circuit 
electronique ou "puce" 9, ici fixe sur le joint 6. 

Le moyen detectable est encore realisable, comme 
I'illustre la figure 6, sous la forme d'un. simple filament 35 
emetteur 10, de forme appropriee, ici aussi fixe sur le 
joint 6. 

Bien entendu, ces derniers moyens detectables 9 
et 1 0 peuvent etre fixes sur le fond 7 de la capsule 5, au 
lieu du joint 6. *° 

D'une maniere non illustree par le dessin, le moyen 
detectable est encore realisable par depfit ou projection 
d'une peinture, d'une encre ou d'un vernis, ayant par sa 
nature et/ou sa configuration les caracteristiques d'un 
circuit ou d'un organe detectable par voie electroma- 45 
gnetique ou par radiofrequence. 

Ainsi, lors du passage aux caisses d'un supermar- 
che, le client qui remet normalement la bouteille 1 a la 
caissiere verra le moyen detectable 4,9 ou 10 neutralise 
par la caissiere, au moyen d'une pince magnetique so 
appliquee au-dessus du bouchon 3. Par contre, le frau- 
deur qui ne remettrait pas la bouteille 1 a la caissiere est 
oblige de passer avec cette bouteille 1 sous un porti- 
que, ou entre des panneaux detecteurs, sensibles au 
passage du moyen detectable 4, 9 ou 10. Un signal ss 
sonore ou autre, permettant de reperer le fraudeur, peut 
ainsi etre declenche. 

Le dispositif antivol selon I'invention peut etre appli- 
que a des bouchons 3 en toutes matieres, telles que 
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metal, matiere synthetique ou materiaux composites, 
dans la mesure ou ces matieres ne perturbent pas la 
detection. 

Comme il va de soi, et comme il ressort de ce qui 
precede, I'invention ne se limite pas. aux seules formes 
d'execution de ce dispositif antivol pour recipients 
munis d'un moyen de bouchage ou de surbouchage qui 
ont ete decrites ci-dessus, a titre d'exemples ; elle en 
embrasse, au contraire, toutes les variantes de realisa- 
tion respectant le meme principe, ainsi que toutes les 
variantes d'application, le dispositif antivol selon I'inven- 
tion etant applicable a des recipients autres que des 
bouteilles, par exemple a des flacons, a des bidons, a 
des bocaux ou a des pots, et ce dispositif etant aussi 
adaptable a des moyens de bouchage ou de surbou- 
chage tres divers, autres que des bouchons, par exem- 
ple a des opercules obturant des pots. 

Revendications 

1. Dispositif antivol pour recipients munis d'un moyen 
de bouchage ou de surbouchage, caracteris6 en ce 
qu'il comprend, pour chaque recipient (1), un 
moyen (4;9;1 0) detectable par voie electrique et/ou 
magnetique st/ou electromagnetique, integre au 
moyen de bouchage ou de surbouchage (3) de ce 
recipient (1). 

2. Dispositif antivol pour recipients selon la revendica- 
tion 1 , caracterise en ce que le moyen detectable, 
integre au moyen de bouchage ou de surbouchage 
(3), est un micro-circuit electronique ou "puce" (9). 

3. Dispositif antivol pour recipients selon la revendica- 
tion 1 , caracterise en ce que le moyen detectable, 
integre au moyen de bouchage ou de surbouchage 
(3), est un un circuit electrique imprime. 

4. Dispositif antivol pour recipients selon la revendica- 
tion 1, caracterise en ce que le moyen detectable, 
integre au moyen de bouchage ou de surbouchage 
(3), est une "etiquette" avec code magnetique (4). 

5. Dispositif antivol pour recipients selon la revendica- 
tion 1, caracterise en ce que le moyen detectable, 
integre au moyen de bouchage ou de surbouchage 
(3), est un filament emetteur (10). 

6. Dispositif antivol pour recipients selon la revendica- 
tion 1, caracterise en ce que le moyen detectable, 
integre au moyen de bouchage ou de surbouchage 
(3), est forme par une peinture, une encre ou un 
vernis depose ou projete sur une partie du moyen 
de bouchage ou de surbouchage (3). 

7. Dispositif antivol pour recipients avec bouchon (3) 
compose d'une capsule (5) coiffant un joint (6) en 
forme de disque, selon I'une quelconque des reven- 
dications 1 a 6, caracterise en ce que le moyen 
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detectable (4;9;1 0) est insere errtre le fond (7) de la 
capsule (5) et la face superieure du joint (6). 

8. Dispositif antivol pour recipients selon la revendica- 
tion 7, caracterise en ce que le moyen detectable s 
(4;9;10) est applique ou fixe sur le fond (7) de la 
capsule (5). 

9. Dispositif antivol pour recipients selon la revendica- 
tion 7, caracterise en ce que le moyen detectable 10 
(4;9;10) est applique ou fixe sur la face superieure 

du joint (6). 

10. Dispositif antivol pour recipients selon la revendica- 
tion 6, caracterise en ce que, dans le cas d'un 75 
moyen detectable forme par depot ou projection 
d'une encre ou d'un vernis invisible, ce moyen 
detectable est depose ou projete sur la face exte- 
rieure du bouchon (3) ou de la capsule (5). 

20 

11. Dispositif antivol pour recipients selon I'une quel- 
conque des revendications 1 a 1 0, caracterise en 
ce que le- moyen detectable (4;9;10), integre au 
moyen de bouchage ou de surbouchage (3), est uti- 
lise en outre comme moyen de ref erencement pour ss 
le produit contenu dans le recipient (1). 

Claims 

1 . Anti-theft device for containers provided with a cap- so 
ping or overcapping means, characterised in that it 
comprises, for each container (1), an electrically 
and/or magnetically and/or electromagnetically 
detectable means (4; 9; 10), integrated in the cap- 
ping or overcapping means (3) of this container (1 ). 35 

2. Anti-theft device for containers according to Claim 
1 , characterised in that the detectable means inte- 
grated in the capping or overcapping means (3) is 

an electronic microcircuit or "chip" (9). 40 

3. Anti-theft device for containers according to Claim 
1 , characterised in that the detectable means inte- 
grated in the capping or overcapping means (3) is a 
printed electric circuit. 4s 

4. Anti-theft device for containers according to Claim 
1 , characterised in that the detectable means inte- 
grated in the capping or overcapping means (3) is a 
"label" with a magnetic code (4). so 

5. Anti-theft device for containers according to Claim 
1 , characterised in that the detectable means inte- 
grated in the capping or overcapping means (3) is 

an emitting filament (1 0). 55 

6. Anti-theft device for containers according to Claim 
1 , characterised in that the detectable means inte- 
grated in the capping or overcapping means (3) is 
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formed from paint, ink or varnish deposited or 
sprayed on a part of the capping or overcapping 
means (3). 

7. Anti-theft device for containers with a cap (3) con- 
sisting of a closure (5) covering a seal (6) in the 
form of a disc, according to any one of Claims 1 to 

6, characterised in that the detectable means (4; 9; 
10) is inserted between the base (7) of the closure 
(5) and the top face of the joint (6). 

8. Anti-theft device for containers according to Claim 

7, characterised in that the detectable means (4; 9; 
10) is applied or fixed to the base (7) of the closure 
(5). . 

9. Anti-theft device for containers according to Claim 
7, characterised in that the detectable means (4; 9; 
10) is applied or fixed to the top face of the seal (6). 

10. Anti-theft device for containers according to Claim 
6, characterised in that, in the case of a detectable 
means formed by the deposition or spraying of an 
invisible ink or varnish, this detectable means is 
deposited or sprayed onto the outer face of the cap 
(3) or of the closure (5). 

11. Anti-theft device for containers according to any 
one of Claims 1 to 10, characterised in that the 
detectable means (4; 9; 10) integrated in the cap- 
ping or overcapping means (3), is also used as a 
means of identifying the product contained in the 
container (1). 

Patentanspriiche 

1. Vorrichtung zur Diebstahlsicherung fur mit einer 
Kappe Oder einer Uberkappe versehene Behalter, 
dadurch gekennzeichnet, daB sie fur jeden 
Behalter (1) ein auf elektrischem und/oder magne- 
tischem und/oder elektromagnetischem Wege 
abtastbares Mittel (4; 9; 10) beinhaltet, das in der 
Kappe Oder der Oberkappe (3) des Behalters (1) 
integriert ist. 

2. Vorrichtung zur Diebstahlsicherung fur Behalter 
gemaB Anspruch 1, dadurch gekennzeichnet, 
daB das abtastbare, in die Kappe Oder die Uber- 
kappe integrierte Mittel ein elektronischer Schalt- 
kreis Oder ein "IC" (9) ist. 

3. Vorrichtung zur Diebstahlsicherung fur Behalter 
gemaB Anspruch 1, dadurch gekennzeichnet, 
daB das in die Kappe Oder die Uberkappe inte- 
grierte abtastbare Mittel ein gedruckter elektroni- 
scher Schaltkreis ist. 

4. Vorrichtung zur Diebstahlsicherung fur Behalter 
gemaB Anspruch 1, dadurch gekennzeichnet, 
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daB das in die Kappe oder die Gberkappe inte- 
. grierte abtastbare Mittel ein "Etikett" mit magneti- 
schem Code ist (4). 

5. Vorrichtung zur Diebstahlsicherung fur Behalter s 
gemaB Anspruch 1, dadurch gekennzeichnet, 
daB das in die Kappe oder die Gberkappe inte- 
grierte abtastbare Mittel ein Sendefaden (10) ist. 

6. Vorrichtung zur Diebstahlsicherung fur Behalter 10 
gemaB Anspruch 1, dadurch gekennzeichnet, 
daB das in die Kappe oder die Gberkappe inte- 
grierte abtastbare Mittel durch eine bildliche Dar- 
stellung, eine Schwarzung oder einen Lack, der auf 
einen Bereich der Kappe oder der Gberkappe auf- is 
gebracht oder aufgespritzt wird, gebildet ist. 

7. Vorrichtung zur Diebstahlsicherung fur Behalter mit 
einer Kappe (3), die eine eine Dichtung (6) in Form 
einer Scheibe flberdeckende Kapsel (5) beinhaltet, so 
nach einem der Anspruche 1 - 6, dadurch gekenn- 
zeichnet, daB das abtastbare Mittel (4; 9; 10) zwi- 
schen der Unterseite (7) der Kapsel (5) und der 
Oberseite der Dichtung (6) angeordnet ist. 

25 

8. Vorrichtung zur Diebstahlsicherung fur Behalter 
nach Anspruch 7, dadurch gekennzeichnet, daB . 
das abtastbare Mittel (4; 9; 10) auf der Unterseite 
(7) der Kapsel (5) angebracht oder befestigt ist. 

30 

9. Vorrichtung zur Diebstahlsicherung fur Behalter 
gemaB Anspruch 7, dadurch gekennzeichnet, 
daB das abtastbare Mittel (4; 9; 10) auf der Ober- 
seite der Dichtung (6) angebracht oder befestigt ist. 

35 

10. Vorrichtung zur Diebstahlsicherung fur Behalter 
nach Anspruch 6, dadurch gekennzeichnet, daB 
in dem Fall, in dem das abtastbare Mittel durch Auf- 
bringen oder Aufspritzen einer Schwarzung oder 
eines unsichtbaren Lackes gebildet ist, dieses 40 
abtastbare Mittel auf der AuBenseite der Kappe (3) 
oder der Kapsel (5) aufgebracht oder aufgespritzt 

ist. 

11. Vorrichtung zur Diebstahlsicherung fur Behalter 45 
nach einem der Anspruche 1 - 10, dadurch 
gekennzeichnet, daB das abtastbare Mittel (4; 9; 
10), das in die Kappe oder die Gberkappe (3) inte- 
griert ist, daruber hinaus als Referenzmittel fur das 

im Behalter (1) enthaltene Produkt benutzt wird. so 
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(57) Abstract: The invention is concerned with controlled 
release packaging comprising packaging material which is at least 
partially or substantially completely dispersible or dissolvable 
in an effective amount of a water-containing substance and 
which is adapted to comprise, contain or enclose one or more 
substances wherein the packaging is adapted for release of 
comprised, contained or enclosed substances in response to a 
predetermined stimulus in predetermined manner to a desired 
locus with substantially simultaneous or subsequent partial or 
complete dispersal or dissolving thereof. 
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WATER SOLUBLE PACKAGING 

The present invention relates to improved packaging which is at least partially or 
substantially completely dissolvable in water for controlled release of substances, 
methods for controlled release using the packaging, methods for the production 
5 thereof, the use for release of a wide range of substances and novel products 
comprising the packaging. 

Water soluble packaging is known in the literature for dispensing substances, with 
partial or complete dissolution thereof leaving little or no residue. Such packaging 
materials are used in isolation as self supporting packaging or are used in 
10 combination with non soluble dispensers. These packaging materials release 
contained substances such as, hazardous substances, fungicides etc., concentrates 
such as detergents and the like on dissolution in water. 

The advantages of such packaging is readily apparent, by way of reducing splash or 
spillage risk with hazardous substances during dilution, cont ainin g hazardous 
15 powder substances prior to dissolution and preventing the risk of inhalation, 
avoiding the need for safe disposal of used packaging material for hazardous 
substances and the like, providing pre-metered dosing in prescribed quantities as 
individual packages, convenient handling, minimising wastage of substance dregs, 
package disposal and the like. 

20 In some uses it is acceptable to have an amount of residue remaining for example 
as a surface film, although this is undesirable in certain uses. 

With larger quantities of substance to be released, there is a risk of fracture or 
failure of the packaging. In EP-A-763479 (Rhone Poulenc Agric Limited) is 
disclosed such packaging in which the liquid substance to be released contains an 
25 additive to increase its viscosity. Such solutions to the problem are however not 
entirely satisfactory and therefore there is a need for water soluble packaging which 
is sufficiently resilient to reliably contain a substance until the desired point of 
dispensing. 
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Encapsulation technology using water soluble capsule material is known in the 
pharmaceutical industry for delivery of pharmaceuticals, vitamins, supplements 
and the like by oral ingestion using gelatin, cellulose and derivatives as 
encapsulating materials. Gelatin, cellulose and derivatives and the like are 
5 substantially completely dissolvable in water and are approved capsule material for 
food and drug use. These capsules are intended for dissolving over a range of 
periods under different conditions within the body. 

Dissolvable gelatin sachets are known in the literature for containing and 
preserving powdered flavouring, colouring and other substantially dried food 
10 components as part of pre-packed food such as dehydrated noodles in a pot into 
which hot water is added in order to prepare the food for consumption. Failure or 
fracture of such sachets can lead to deterioration of contents. 

There is a continual need for improved packaging materials and configurations to 
potentially extend the useful applications and uses of a number of water soluble 
1 5 packaging materials. 

It is an object of the present invention to provide packaging which is at least 
partially or substantially completely dispersible or dissolvable in water-containing 
substances for controlled release of a wide range of diverse solid and fluid 
substances in a wide range of diverse forms, whereby the packaging is versatile and 
20 easily manipulated to the intended substance or use in desired manner. 

We have now surprisingly found that packaging comprising materials which are at 
least partially or substantially completely dissolvable in water-containing materials 
may be adapted according to the present invention to provide novel combinations 
of formulation and configuration suited for release of contained or enclosed 
25 substances in manner to meet the objective as hereinbefore defined. 

In its broadest aspect there is provided according to the present invention 
controlled release packaging comprising packaging material which is at least 
partially or substantially completely dispersible or dissolvable in an effective 
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amount of a water-containing substance and which is adapted to comprise, contain 
or enclose one or more substances wherein the packaging is adapted for release of 
comprised, contained or enclosed substances in response to a predetermined 
stimulus in predetermined manner to a desired locus with substantially 
5 simultaneous or subsequent partial or complete dispersal or dissolving thereof. 

The substance to be released may be in the form of solid or liquid and is preferably 
selected from powders, granules, crystals, microcapsules, monoliths, suspensions, 
dispersions, concentrates, gels, thixotropes, non-aqueous solutions and the like and 
niixtures thereof. Solid substances may be in a desired grade or range of grades. 

10 For certain applications it is desired to provide substance in fine and course form 
for prolonged effect. It is an advantage of the present invention that individual 
doses of substance contain the desired range of solid grade and are not subject to 
the disadvantages of „settling" which result from transport and storage of volumes 
of the substance, or with combinations of substances having different particle 

15 grades. 

Substance to be released may be integral with the water-dispersible or soluble 
packaging material which may be in the form of a solid or hollow mass, a hollow 
container or enclosure of a separate container and/or contained or enclosed within 
the hollow mass, container or enclosure. 

20 The packaging is characterised by novel selection of features or combinations of 
features of packaging conformation and/or configuration, packaging material 
formulation and the like, in manner to provide novel selection of properties or 
combinations of properties. More specifically the packaging is characterised by 
novel selection of features or combinations relating to handling and storage, for 

25 example in manner to resist influences leading to premature release by means of 
package formulation conformation or configuration mcluding sealing and 
reinforcing thereof; nature of comprised, contained or enclosed substances which 
may be viscous or non viscous fluid, non compactable flowable powder and other 
forms of substance which are not easily manipulated or controlled; nature and/or 
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timing of release for example for releasing one or a combination of substances in 
simultaneous or subsequent fashion, or for releasing substances in manner to 
contact other substances in the desired locus for improved substance performance 
or quality for the intended use; nature of predetermined release stimulus and the 
5 like, for example being the water-containing substance itself, a physical or 
chemical stimulus in the desired locus or a combination thereof. Features and 
properties may derive from the water-soluble or dispersible packaging material 
and/or from additional materials or substances formulated, conformed or 
configured with the water-dispersible or soluble packaging material, or from the 
10 conformation or configuration of the packaging, and are selected according to the 
intended use. 

The packaging may consist substantially entirely of water-dispersible or soluble 
packaging material or combinations thereof as hereinbefore defined or may' 
comprise additional materials as hereinbefore defined which are at least partially 
15 dispersible or dissolvable or otherwise. Preferably the packaging is substantially 
completely dissolvable as hereinbefore defined. 

Reference herein to a water-containing substance is to any solid, semi-solid, liquid 
or gaseous (vapour) fluid which comprises water in effective dispersing or 
dissolving amount. Water may be chemically or physically releasably bound or 

20 may be freely available and may be gathered or accumulated from the substance or 
readily and instantly taken up by the material. Preferably a water-containing 
substance as hereinbefore defined comprises liquid- or vapour-form water, or 
aqueous solutions or vapour mixtures thereof with liquids or vapours such as 
alcohols and the like, or comprises solids or semi-solids having bound or available 

25 water. Water may be accumulated by the water-dispersible or soluble packaging 
material which at least partially disperses or dissolves to release the comprised, 
contained or enclosed substance into the accumulated water and the dispersed or 
dissolved packaging material may be retained in the locus or dispersed therefrom in 
the course of the intended use or otherwise. 
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Reference herein to a predetermined stimulus is to any stimulus causing release of 
contained or enclosed substance. The stimulus may comprise chemical or physical 
stimulus for dissolving or dispersing, transforming by precipitation or morphology 
change, frachiring, rupturing or otherwise rendering permeable the packaging or a 
5 part thereof to release contained or enclosed substance. 

The stimulus may be the same as or different to the water-containing substance 
which serves to disperse or dissolve. Packaging materials may be dispersible or 
soluble in hot or cold water-containing substance and/or may release substance by 
dissolution or by other physical or chemical means such as exposure to heat, acid 
10 or alkali, solvents and solvent mixtures, oxidising conditions, radiant energy 
including UV, microwave and the like or biological degradants. 

Reference herein to a locus is to any place, area or the like into or at which it is 
desired to release the substance. The locus may be the same as or may be different 
to but connecting with a locus at which the substance is to have a desired effect. 

15 Preferably the packaging comprises a primary and secondary component in terms 
of conformation, configuration or formulation adapted to dissolve and release the 
substance to the desired locus and to control stimulus or external influences to 
which the release element is subjected in manner to provide release with pre- 
determined timing and in pre-determined manner. 

20 The packaging may comprise any suitable material which is capable of being 
formed into packaging, and which is dispersible or dissolvable in water-containing 
substance to leave only a part thereof as residue or to leave substantially no residue. 

Preferably the water-dispersible or soluble packaging material comprises a natural 
or synthetic polymer or mixtures thereof selected from: 
25 Polyvinyl alcohol (PVA), polyethyleneoxide, chemically modified cellulose or 
cellulose ethers and other cellulose derivatives, modified starches, 
polyvinylpyrrolidone, polyacrylamide or gelatine or derivative thereof. Chemically 
modified cellulose and cellulose ethers include alkyl- and/or hydroxyalkyl 
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substituted cellulose or cellulose ether with 1 to 4 carbon atoms in the alkyl chain 
preferably methyl cellulose (ether), hydroxyethyl cellulose, hydroxyethyhnethyl 
cellulose, hydroxyethylethyl cellulose, hydroxypropyl cellulose (having the 
chemical name cellulose hydroxypropylether), hydroxypropylmethyl cellulose 
5 (HPMC, having the chemical name cellulose hydroxypropylmethylether), 
hydroxyburylmethyl cellulose and the like. Modified starches include 
destructurised starch, cross-linked granular starches, chemically modified starches 
including alkyl substituted starches, amino starches and oxidised starches, dextrin 
and maltodextrins. 

10 Water-dispersible or soluble packaging material is suitably selected or adapted 
according to independent mechanical properties or combinations thereof („soft" or 
„hard" and/or self-supporting or non self-supporting, resilient to premature fracture 
or otherwise and the like) and/or independent chemical properties and 
combinations thereof (slow or rapid, complete or partial dissolving, responsive to 

15 desired release stimulus and the like), requirements of non-toxicity (for 
environment, human or animal health or food-related uses and the like). For- 
example different formulations and combinations of water dispersible or soluble , 
packaging material(s) may be provided having desired combination of properties 
by varying or selecting the moisture content, pH, moisture retention, swelling 

20 properties, gel strength, gel point, viscosity, concentration, reacting substituent 
groups (cross-lmking) and sensitivity to a number of external stimuli such as 
temperature, pH, solvents and solvent niixtures, oxidising conditions, radiant 
energy such as UV or microwave, biological degradation by moulds and bacteria 
and the like. Formulations and formulation techniques are known for example as 

25 disclosed in Hard Capsules, ed. Ridgeway, WO 98/27151 (Warner Lambert) the 
contents of which are incorporated herein by reference. 



Preferred packaging materials include gelatin, starch or cellulose or derivatives and 
mixtures thereof which are substantially completely soluble in water. Natural or 
synthetic gelatin and HPMC are found to have particularly useful properties. 
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The packaging of the present invention may he of any desired conformation and 
configuration suited to contain or enclose a solid or fluid substance as hereinbefore 
defined. Preferably the packaging comprises packaging material in the form of 
solid or hollow masses, hollow containers or closures such as capsules, bags, 
5 wallets or sachets, spherical, pyramidal, elongate, annular or conical bags and the 
like or closures such as membranes, partitions, caps, lids and the like. The 
conformation or configuration may be selected according to control requirements, 
storage requirements (stackable or able to be stored in space efficient manner i.e. 
cubes), use (adapted to be configured to locate in or in association with a support 
10 means of an environment), dispensable (adapted to be releaseably attached to a 
dispensing line, hook, rack or the like for convenient access), and the like. 

The packaging as hereinbefore defined may provide a primary structure or region 
of packaging material for strengthening, reinforcing, retaining package integrity 
during release or other such purpose, such as a skeleton, frame work, fibres, mesh, 
15 ribbing, webbing, seal or the like integral with or at least partially (co)-continuous 
with a secondary structure of substantially continuous packaging material in 
desired configuration. 

Alternatively or additionally the packaging may comprise a primary containing or 
enclosing shell or layer in the form of a sheath, tablet or the like containing or 
20 enclosing a secondary containing or enclosing layer of packaging material. 

Alternatively or additionally the packaging may comprise primary packaging 
material having secondary points of weakness in the form of packaging material 
formulated for rapid or easy dissolving or fracture, or of flaws or water entraining 
features such as moulding or embossing in the form of non-penetrating 
25 perforations, tear-off strip lines and the like. 

Primary and secondary structures and layers and point of weakness packaging 
material as hereinbefore defined may be comprised of the same or different 
packaging materials and combinations thereof as hereinbefore defined, having 
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same or different properties such as thickness and the like. Different packaging 
materials include at least one packaging material being a water-dispersible or 
soluble packaging material which may be the same as or different to at least one 
being a packaging material adapted for release as hereinbefore defined. 

5 Alternatively or additionally the packaging may comprise means for locating or 
positioning within the locus into which a contained substance is to be released in 
manner to secure it at the optimum position for storing, or for timing or activating 
the release stimulus for example for the operation of dissolving water in the locus 
on the release element, or to maintain the packaging in desired position in manner 
10 to withstand influences such as impact force during handling and storage and the 
like. 

Such locating means may comprise packaging material as hereinbefore defined 
adapted to engage a suitable support, for example may comprise an elongate 
substantially resilient or flexible portion adapted to be tied or hooked onto or 

15 located around a suitable projection or received within a recess of an effective 
support in the environment in which the packaging is contained, or may comprise 
resiliently deformable projections extending in opposing directions from the 
containing or enclosing packaging material as hereinbefore defined and adapted to 
be deformed to locate between opposing retaining means, surfaces and the like of 

20 an effective support means and be retained by resilience. 

Alternatively or additionally the packaging comprises a specific configuration, 
conformation or formulation adapted to absorb or dispel external influences to 
which the packaging may be subjected and which may lead to premature release of 
contained or enclosed substance. For example the packaging may confer a 
25 protective shape on contained or enclosed fluid substance to minimise turbulence in 
storage and handling and/or may comprise packaging material of thickness, 
strength, resilience, flexibility and the like adapted to withstand external influences. 

Packaging as hereinbefore defined may be adapted to be self-supporting. 
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Alternatively or additionally packaging as hereinbefore defined comprises means to 
aid rapid release of contained or enclosed substance. In this case the packaging 
comprises means to enhance the response thereof to release stimulus, by means of 
formulation or of additional components incorporated in or contained within the 
5 packaging. Preferably response enhancing means are adapted to cause release by 
expanding on contact with water-containing substances, for example comprise 
swelling or expanding agents (maize starch), effervescent agents (sodium 
bicarbonate and citric acid), disintegrants (Explotab™ available from Penwest 
Pharmaceuticals or Primojel™ available from Avebe), dispersing agents (sodium 

10 starch glycolate, sodium alginate, carboxymethylcellulose sodium salt and the like) 
or contained gases, such as air at a positive overpressure and the like, stimulus 
sensitising agents, for example adapted to cause release on change of pH (change 
in degree of acid or alkali conditions or transition therebetween), change in 
temperature, subjecting to microwave, UV, solvents and solvent mixtures and the 

15 like. Response enhancing means may be integral with packaging packaging 
material or contained in open or closed porosity therein to provide increased 
surface area and weak points as hereinbefore defined for release for example by 
dissolving action on contact with water, and to provide expansion of contained air 
on change of temperature, contact of effervescent agents with water, microwaves, 

20 UV, solvents and solvent mixtures and the like. 

In a further aspect of the invention there is provided a method for the production of 
packaging as hereinbefore defined comprising forming packaging material as 
hereinbefore defined, and introducing one or more substances to be released as 
hereinbefore defined in manner to be comprised, contained or enclosed therein. 
25 The manufacture may be carried out in a single operation or in desired sequence, 
depending on the intended use, substance to be released and form of packaging. 
The production method may be adapted to confer any features of formulation 
conformation, configuration and the like as hereinbefore defined. 
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The packaging may be formed, by any known means for forming packaging 
materials as hereinbefore defined. Suitable means include any means for forming 
thermoplastic materials including residue free sealing one or more sheets, 
deforming one or more sheets by action of heat, solvents such as water, vacuum, 
5 pressure and the like, extruding, shaping from solution or molten, for example by 
dipping or spraying onto a former, casting, embossing etc. 

Substance(s) may be comprised, contained or enclosed within the packaging 
material by any known mechanical or chemical means including coforming the 
material and substance for example by fusing, blending or mixing into a molten 

10 packaging material or a solution thereof, or sealing the packaging material about 
the substance(s) for example by softening the packaging material with water or a 
sensitising agent and self bonding to unsoftened or similarly softened packaging 
material, bonding or welding with solvent, glue and the like with or without 
application of heat or pressure. Preferably sealing is by techniques as disclosed in 

15 patent publications in the name of Capsugel, specifically by contacting edges of 
packaging material with a melting point depression sealing fluid such as organic 
solvents for example alkyl substituted Ci. 5 alcohols, water, a polymer solution or 
emulsion, a solution of a proteolytic enzyme producing a protein solution and the 
like, and applying thermal energy or the like to cause fusion, for example as 

20 disclosed in relation to sealing of capsules in EP 0 152 517, EP 0 180 543, EP 0 
116 744, and EP 0 116 743, the contents of which are incorporated herein by 
reference. 

Points of weakness as hereinbefore defined may be provided in the packaging 
material by known means, for example embossing or moulding in the shape of the 
25 packaging by necking and the like, by laser exposure or by pre-determined 
orientation or ordering of molecules within the chemical structure of the packaging. 

Packaging as hereinbefore defined may be adapted to contain any desired quantity 
or volume of solid or liquid substance. Suitably the form and configuration of 
package is selected in part with reference to the desired volume and the nature of 
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the substance to be contained or enclosed. Preferably the packaging is adapted to 
contain volumes of up to 10 litres of substance, for example in the range 0.1 ml up 
to 10 litres. Sub ranges for envisaged applications are preferably in the range of 
0.1-5 ml, 5-50 ml, 50-500 ml, 500 ml - 5 litres and 5-10 litres. The packaging may 
5 be adapted to have a volume substantially equal to that of the substance to be 
contained or greater than, e.g. up to three times the volume of the substance to be 
contained. The packaging volume may be selected according to ease of fining with 
substances. Suitably packaging is adapted to contain or enclose a single measure 
dose of one or more substances to be released. 

10 Packaging may be adapted for clustering or may include a clustering element. 
Packaged substance may be clustered or aggregated by means of self adhesion, 
clustering attachment and the like in the case that a single measure exceeds the 
volume of substance which it is possible to contain or enclose or in the event that 
dosing is according to preference, or in the case that a selection of substances are to 

15 be released simultaneously or in controlled sequence. 

Packaging may comprise multiple compartments to segregate substances prior to 
release, or to provide sequential release. 

Packaging as hereinbefore defined may include an identification element, for 
example may be printed, moulded directly or indhectly for example by forming 

20 flexible packaging material tightly about a contained substance having moulded 
protrusions, or embossed, laser-marked or the like to indicate the nature or origin of 
the contents, the mode of use, or to incorporate features of design. Printing is 
preferably by means of inks, dyes and the like which are completely dissolvable in 
water and which are adapted to be printed from non aqueous solutions or from 

25 aqueous solutions. 

Packaging as hereinbefore defined may be adapted to release substances 
substantially instantaneously on contact with water-containing substances as 
hereinbefore defined or in a controlled period of the order of minutes for immediate 
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use, quarter or a half hour period for example when it is desired to prime the 
packaging and evacuate the environment for release, hours or days for example 
where it is desired to prime the packaging for release during a period at which it is 
inconvenient or impossible to access the locus, or on response to a stimulus, for 
5 example where it is desired to release substances in the event of natural or artificial 
water release, such as to coincide with rain or intentional or unintentional water 
release that is part of any chemical, mechanical, construction, manufacturing or the 
like process. 

The packaging may be provided with additional agents adapted to enhance barrier 
1 0 properties for example to confer or enhance impermeabihty to oxygen and the like. 

Packaging may be provided as one piece or as a plurality of pieces to be assembled 
at the time of filling with substrate, for example using conventional or modified 
capsule technology. 

Packaging may be of any desired thickness, for example in the range 0.01 - 10 
1 5 mm. It is a particular advantage of the present invention that minimal thickness for 
example in the range 0.01 - 1.0 mm may be attained with resilience to 
unintentional rupture, and that maximum thickness for example in the range 2-10 
mm may be attained with desired precision of timing of release, by means of the 
selection of properties and features of formulations of packaging material, 
20 conformations such as solid mass of packaging material or configurations such as 
structures and points of weakness of packaging of the invention as hereinbefore 
defined. 

It should be appreciated that packaging material as hereinbefore defined may be 
adapted to maintain the integrity of the packaging prior to release of substances and 
25 to dissolve or disperse simultaneously with release or to subsequently disperse or 
dissolve over a prolonged period whilst still contained within the desired locus in 
contact with water-containing substance, during the period that the substance which 
has been released is effective, or thereafter. 



WO 03/016165 PCT/EB02/00230 

13 

Packaging may be provided within an additional film or container if it is important 
to keep the surface free from contamination. 

Packaging or substance to be contained may comprise an additional indicating 
element, for example a component which indicates when dissolution is complete or 
5 when the substance has achieved its desired effect. A colorant wilhin the substance 
is detectable in the aqueous locus once dissolution is sufficiently advanced to 
release substance. The colorant may be associated with the substance whereby the 
colour disappears once substance is consumed in use. 

In a further aspect of the invention there is provided a method for the controlled 
10 release of a substance as hereinbefore defined from water-dispersible or soluble 
packaging material as hereinbefore defined comprising locating the packaging in a 
locus for intended release and subjecting to a release stimulus, for example 
contacting with water-containing substance as hereinbefore defined in effective 
dispersing or dissolving amount, for an effective period to activate release as 
15 hereinbefore defined and release the substance into the locus, wherein the 
packaging is substantially simultaneously or subsequently at least partially or 
substantially completely dissolved in the water-containing substance. The 
packaging may comprise any features of conformation, configuration or 
formulation as hereinbefore defined. 

20 The method provides advantages of reducing splash or spillage risk with hazardous 
substances during dilution, containing hazardous powder substances prior to 
dissolution and preventing the risk of inhalation, avoiding the need for safe 
disposal of used packaging material for hazardous substances and the like, 
providing pre-metered dosing in prescribed quantities as individual packages, 

25 convenient handling, minimising wastage of substance dregs, package disposal and 
the like. 
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Hie method for controlled release as hereinbefore defined may be for any desired 
use for which it is intended to release a substance into an environment with any of 
the advantages as hereinbefore mentioned. 

The packaging may be located directly in the desired locus or may be transported 
5 to the desired locus by suitable means, maintained out of contact with water- 
containing substance. 

The packaging of the invention may be adapted to sink or float in water when 
added to a reservoir of water at the desired locus, or to initially sink or float and 
subsequently after a pre-determrned interval float or sink prior to or at the time of 
10 release of contents, for example as indicating means or to maximise or minimise 
water content prior to release and the like. 

The method may be for release of agrochemical substances including pest or plant 
growth control agents, plant disease control agents, soil improvement agents and 
the like. For example pest growth control agents include insecticides, miticides, 

15 rodenticides, molluscicides, slugicides, vermicides (nematocides, antmelminthics), 
soil fumigants, pest repellents and attractants such as pheromones etc., and 
biological control agents such as microorganisms, predators and natural products; 
plant growth control agents include herbicides, defoliants, desiccants, fruit drop 
and set controllers, rooting compounds, sprouting inhibitors, growth stimulants and 

20 retardants, moss and lichen controllers and plant genetic controllers or agents; plant 
disease control agents include fungicides, viricides, timber preservatives and, 
bactericides; and soil improvements agents include fertilisers, trace metal additives, 
bacterial action control stimulants and soil consolidation agents. 

The method may be for farming, greenhouse, horticultural, forestry and like 
25 applications on industrial or domestic scale by means of spraying, dusting, drilling 
and like techniques. 

The advantages of the method include advantages as hereinabove defined and may 
include further advantages of safe handling including reduced risk of 
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contamination or carry over and no skin contact with active substance, convenience 
and ease of use, without measuring, decanting or re-sealing of part used sachets, 
dispensing with the need to dispose of contaminated packaging, precise dose 
control, avoiding user exposure to dust particles, providing solubility in cold water, 
5 providing greater flexibility in selection of dose amounts and with commercially 
available granules, reducing the risk of product deterioration once opened, 
optimising particle size for dissolution and use of minimal packaging. Further 
advantages include non clogging with spray nozzles and the like, no need for using 
a stirrer, no residue remaining, leak proof robust packaging and low cost per dose 
10 per unit area. 

The method is also suited for release of environmental treatment agents such as 
water purification agents, disinfectants, waste treatment agents and the like, 
including control agents for water borne viruses, bacterium, organisms and insects 
which carry disease, natural and industrial contaminants including water borne 

15 plant growth control agents, soil run off dispersant agents, cooling and recycled 
water neutralising agents and the like. Advantages are as given above for 
agricultural use and include advantages of employing approved substances for use 
in purifying drmking water, and providing high quality of water which is not 
contaminated by particles or undissolved solid packaging material or residue, and 

20 speed of purifying action. Substances may be released into water or the desired 
locus in desired concentration suited for the desired effect, for example in lower 
amounts to render safe for consumption or in higher amounts to create a solution 
for application to an object or locus to be purified, disinfected or treated. 

The method may be used for handling safe-to-the-point-of-use substances, for 
25 example hazardous substances including caustics, chemical reagents, drain clearing 
substances and the like which may be used in diluted form, which are relatively 
safe although unpleasant in powdered, non-aqueous or concentrate form but which 
become hazardous in solution. In this case a unit dose packaging may be provided 
which is safe to handle and which ensures correct dilution, and safety to the point 
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of use. This may provide advantages as aboved defined in addition to further 
advantages such as ehminating the need to transport bulk substances in hazardous 
diluted form, by providing a means for the safe dilution by the end user. 

The method may be used for releasing detergents and their components in the form 
5 of solids or liquids such as concentrates, including domestic and industrial 
detergents for cleaning premises, objects and clothing and for personal hygiene 
using any known detergents or cleaning agents. The advantages include those 
given above, and additionally include aesthetic advantages by which the packaging 
leaves no deposit on the hands and is more pleasant to handle than powders or 

10 tablets, is structurally of high integrity preventing break up or spillage risk of the 
substance, has a reduced risk of product deterioration once a primary pack is 
opened and associated extended shelf life, has potentially more efficient and 
effective delivery of key ingredients, is easier to manufacture, formulate and use 
and gives a reduced risk of concentrate damage to clothes, skin and other articles, 

15 and renders optional the use of bags or devices from which to release the substance, 
additionally having the advantages of rrdnimising the required amount of softening 
agents, bleaches, brighteners, dispersants, effervescent and other solubilising 
agents including phosphates. These components typically otherwise deteriorate 
with time or may be poorly distributed throughout the detergent, enabling dosing of 

20 multi-function substances in a single dose or sequential dosing in a single package 
for example having one substance embedded or enclosed within a further substance 
within the packaging, minimising volume to weight ratio and the like. 

The method may also be used to release food components including flavours and 
fragrances in the form of dried or powdered solids, liquids and volatiles, texturising 
25 agents, colorants, moisture absorbers such as rice, corn flour, salt and the 
packaging material itself, oils and fats, dried dairy products and other food 
products which deteriorate in the presence of oxygen, seasoning and herbs and the 
like. The method for releasing food substances has advantages as indicated above 
and additional advantages in terms- of precise dose control providing sizes linked to 
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standard culinary measures for example, separation of ingredients without using 
packs that need to be opened by the user, for example in instant food packs, 
environmentally friendly avoiding non edible secondary packaging, 
microwaveable, no risk of contamination with secondary packaging fragments, 
5 clean and easy handling, edible packaging, no susceptible residue in hot water, 
sealing from air, preserving freshness and shelf life, taste and smell masking until 
required, for example to avoid contaminating other food components or the like, 
preservation of vitamins, colour, purity of flavour and the like. In a particular 
advantage packaging may be used to minimise deterioration of substances due to 
10 contact in storage by separating and simultaneously may provide for improved 
dispersibility and contact on release by positioning food components in manner for 
optimum contact on release. 

In a further aspect of the invention there is provided novel products comprising 
packaging as hereinbefore defined. Suitably novel products include products 
15 adapted for the specific methods as hereinbefore defined with the associated 
advantages. The products may be provided for filUng with substance(s) for release 
or may be provided containing the substance(s). The products may comprise 
packaging having features of conformation, configuration and formulation as 
hereinbefore defined. 

20 The invention is now illustrated in non limiting manner with reference to the 
following figures wherein 

Figures la - li are sectional and view diagrams of packaging according to the 
invention comprising primary packaging material having secondary points of 
weakness; 

25 Figures 2a and 2b are sectional and view diagrams of packaging according to the 
invention comprising primary and secondary structures, and conformation options 
thereof; 
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Figures 3a and 3b with enlarged views are sectional and view diagrams of 
packaging according to the invention including locating means; 

Figures 4a - 4c are views of configurations of packaging according to the invention 
with manufacturing method; 

5 Figures 5a and 5b are views of clustering elements and clustered packaging 
according to the invention. 

In Figure 1 is shown in each case packaging in the form of conformations and 
configurations typically obtained by dipping from molten or solutions of packaging 
materials. In Figures la to lg are shown capsules comprising water-dispersible or 
10 soluble multiple layers and/or multiple sections of material in the form of 
peripheral shells (11) and linking portions (12, 13). 

Figure la shows a capsule having central monolayer of rapid dissolve packaging 
material and peripheral bilayers of rapid-slow and slow-rapid dissolve packaging 
material respectively, adapted to provide a weak link or point of weakness as 

1 5 hereinbefore defined. In Figure lb is shown a capsule having central and peripheral 
monolayers of rapid dissolve and slow dissolve packaging materials respectively 
and peripheral bilayer of rapid-slow dissolve packaging material, as an alternative 
to the configuration of Figure la. Variations of these configurations are envisaged 
and may be determined according to the desired ease of manufacture and desired 

20 release characteristics. 

The capsule of Figure la may be manufactured for example by forming peripheral 
shells (11a inner, lid outer) by dipping a former to a first depth into respective 
solutions of or molten slow and rapid dissolve packaging material respectively, 
then forming shell (11a outer) by dipping to a greater depth into a solution of or 
25 molten rapid dissolve packaging material, simultaneously creating portion (lib) 
and finally filling and overlap capping the portion (lib) with shell (lid outer), 
simultaneously creating seal (11c). 
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The capsule of Figure lb may be manufactured for example by forming shells (lie 
inner, lid) as for 11a inner and lid outer above, then forming shell (lie outer) by 
dipping the inner to a lesser depth in slow dissolve packaging material, and filling 
and overlap capping shell (lid) simultaneously forming seal (11c). 

5 Figures lc and Id show capsules peripheral shells which are shrunk fit about 
(shaped or moulded) substance and have therebetween secondary points of 
weakness in the form of an easy dissolving region (12) having an area adapted to 
peel back, for example on swelling in the form of an unsealed abutment of the two 
peripheral shells (lid). 

10 Figures le and If show capsules comprising an easy dissolving packaging material 
band (13) bridging a gap between shells (lid). Solid or liquid ingredients are 
enclosed within the capsule (lid, lid) and released via the easy dissolving region 
(13) on rapid dissolution in water. 

Figures lg shows a capsule comprising a rapid dissolve monolayer peripheral shell 
15 (llf) enclosing substance and inner secondary peripheral shell (lid), abutting or 
overlap sealed to the capsules remote peripheral shell (lid). The capsule may be 
suited to enclose two same or different substances with staged release, with rapid 
release of one substance via the rapid dissolve shell (llf) and subsequent release of 
the second substance by slow dissolve of capsule (1 Id, lid). 

20 In Figures lh and li are shown packaging in the form of a primary dipped bag or 
wallet (14) which is filled and sealed, with a separate cap portion (15) or by self- 
sealing by crimping (16) as illustrated. Crimping may optionally provide a release 
feature in the form of a primary structure as a point of strength portion to prevent 
premature release or as a secondary point of weakness portion which is for example 

25 adapted for rapid dissolving in water to release contents of the bag with subsequent 
dissolution of the bag or wallet. 

In Figures 2a and 2b are shown a sachet in the form of secondary structure 
packaging material (21) located around a primary structure mesh bag of slow 
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dissolving reinforcing packaging material (22) which may be fused or otherwise 
with the packaging material (21). Packaging material (21) is sealed at the edges. 

This packaging is suited for delivery of graded substances whereby rapid 
dissolving of packaging material (21) releases fine particles from within the 
5 primary structure mesh bag (22), large particles being released later on slow 
dissolving of mesh bag (22). The sachet may comprise packaging material (21) as 
flexible or rigid packaging material or a combination thereof which may be flat or 
formed, for example by vacuum. This configuration may also be employed in 
other embodiments according to the invention as hereinbefore defined using any 
10 packaging material as desired. 

In Figure 3 a is shown water-soluble capsule (31) in the form of a first capsule 
portion, retained by means of a resiliently deformable capsule shell (32) on a 
support means (33) in locus (34). By locating the water soluble capsule (31) on 
support means (33) external influences of locus (34) leading to premature release 
15 are minimised. On contact with water the shell (31) dissolves releasing contents, 
with subsequent dissolution of the locating shell (32). 

In Figure 3b is shown a capsule which may be made of water soluble packaging 
material adapted to be located by means of resiliently deformable wings, thereby 
locating a capsule in position and potentially damaging external influences within 
20 the locus. 

In Figures 4a — 4c are shown configurations of packaging constructed of packaging 
material (41) with soluble seal or crimp (42). Packaging may be constructed by 
means including flow wrapping or extruding to form a seamed or seamless tube 
with seamed sectioning along the length, as shown in Figures 4b(i) and 4b(ii). In 
25 Figures 5a and 5b are shown clustering elements comprising water soluble 
packaging material (52) according to the invention and clustered water-soluble 
packaging in the form of capsules (51). On contact with water the clustered 
capsules dissolve rapidly to release their contents with subsequent dissolution of 
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the clustering element which serves to aid withstanding external influences leading 
to premature release prior to contact with water. 
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CLAIMS 

1. Controlled release packaging comprising packaging material which is at least 
partially or substantially completely dispersible or dissolvable in an effective 
amount of a water-containing substance and which is adapted to comprise, contain 

5 or enclose one or more substances wherein the packaging is adapted for release of 
comprised, contained or enclosed substances in response to a predetermined 
stimulus in predetermined manner to a desired locus with substantially 
simultaneous or subsequent partial or complete dispersal or dissolving thereof. 

2. Packaging according to Claim 1 wherein the substance to be released is in the 
1 0 form of solid or liquid and is preferably selected from powders, granules, crystals, 

microcapsules, monoliths, suspensions, dispersions, concentrates, gels, thixotropes, 
non-aqueous solutions and the like and mixtures thereof, in a desired grade or 
range of grades. 

3. Packaging according to Claim 1 or 2 characterised by features or combinations 
15 of features of packaging conformation and/or configuration and/or packaging 

material formulation, in manner to provide selection of properties or combinations 
of properties, wherein features and properties derive from the water-soluble or 
dispersible packaging material and/or from additional materials or substances 
formulated, conformed or configured with the water-dispersible or soluble 
20 packaging material, or from the conformation or configuration of the packaging 
and are selected according to the intended use. 

4. Packaging according to any of Claims 1 to 3 which is substantially completely 
dissolvable. 

5. Packaging according to any of Claims 1 to 4 which is dispersible or dissolvable 
25 in water-containing substance comprising any solid, semi-solid, liquid or gaseous 

(vapour) fluid which comprises water in effective dispersing or dissolving amount, 
which may be chemically or physically releasably bound or may be freely available 
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and may be gathered or accumulated from the substance or readily and instantly 
taken up by the packaging material. 

6. Packaging according to any of Claims 1 to 5 adapted for release in response to a 
predetermined stimulus comprising any chemical or physical stimulus for 

5 dissolving or dispersing, transforming by precipitation or morphology change, 
fracturing, rupturing or otherwise rendering permeable the packaging or a part 
thereof to release contained or enclosed substance. 

7. Packaging according to any of Claims 1 to 6 wherein the stimulus is the same as 
or different to the water-containing substance which serves to disperse or dissolve, 

10 wherein materials are dispersible or soluble in hot or cold water-containing 
substance and/or may release substance by dissolution or by other physical or 
chemical means such as exposure to heat, acid or alkali, solvents and solvent 
mixtures, oxidising conditions, radiant energy including UV, microwave and the 
like or biological degradants. 

15 8. Packaging according to any of Claims 1 to 7 for release of substance into a 
locus comprising any place, area or the like into or at which it is desired to release 
the substance, which may be the same as or may be different to but connecting with 
a locus at which the substance is to have a desired effect. 

9. Packaging according to any of Claims 1 to 8 comprising a primary and 
20 secondary component in terms of conformation, configuration or formulation 

adapted to dissolve and release the substance to the desired locus and to control 
stimulus or external influences to which the release element is subjected in manner 
to provide release with pre-determined timing and in pre-detennined manner. 

10. Packaging according to any of Claims 1 to 9 wherein water-dispersible or 
25 soluble packaging material comprises a natural or synthetic polymer or mixtures 

thereof selected from polyvinyl alcohol (PVA), polyethyleneoxide, chemically 
modified cellulose or cellulose ethers and other cellulose derivatives, modified 
starches, polyvinylpyrrolidone, polyacrylamide or gelatine or derivatives thereof. 
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11. Packaging according to any of Claims 1 to 10 in the form of solid or hollow 
masses, hollow containers or closures such as capsules or sachets or spherical, 
pyramidal, elongate, annular or conical bags and the like or closures such as 
membranes, partitions, caps, lids and the like. 

5 12. Packaging according to any of Claims 1 to 11 comprising a primary structure 
or regions of packaging material for strengthening, reinforcing, retaining package 
integrity during release or other such purpose, such as a skeleton, frame work, 
fibres, mesh, ribbing, webbing, seal or the like integral with or at least partially (co- 
continuous with a secondary structure of substantially continuous packaging 

10 material. 

13. Packaging according to any of Claims 1 to 12 comprising a primary containing 
or enclosing shell or layer in the form of a sheath or tablet containing or enclosing 
a secondary containing or enclosing layer of packaging material. 

14. Packaging according to any of Claims 1 to 13 comprising primary packaging 
15 material having secondary points of weakness in the form of packaging material 

formulated for rapid or slow dissolving or fracture, or of flaws or water entraining 
features such as moulding or embossing in the form of non-penetrating 
perforations, tear-off strip lines. 

15. Packaging according to any of Claims 1 to 14 comprising means for locating 
20 or positioning within the locus into which a contained substance is to be released in 

manner to secure it at the optimum position for storing, or for timing or activating 
the release stimulus for example for the operation of dissolving water in the locus 
on the release element, or to maintain the packaging in desired position in manner 
to withstand influences such as impact force during handling and storage. 

25 16. Packaging according to any of Claims 1 to 15 wherein locating means 
comprise an elongate substantially resilient or flexible portion adapted to be tied or 
hooked onto or located around a suitable projection or received within a recess of 
an effective support in the environment in which the packaging is contained, or 
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may comprise resiliently deformable projections extending in opposing directions 
from the packaging material as hereinbefore defined and adapted to be deformed to 
locate between opposing retaining means, surfaces and the like of an effective 
support means and be retained by resilience. 

5 17. Packaging according to any of Claims 1 to 16 comprising a conformation, 
configuration or formulation adapted to absorb or dispel external influences to 
which the packaging may be subjected and which may lead to premature release of 
contained or enclosed substance. 

18. Packaging according to any of Claims 1 to 17 comprising means to enhance 
10 the response thereof to release stimulus, by means of formulation or of additional 

components incorporated in or contained within the packaging, selected from 
means adapted to cause release by expanding on contact with water-containing 
substances, for example comprising swelling or expanding agents, effervescent 
agents, disintegrants, dispersing agents, or contained gases, such as air at a positive 
15 overpressure and the like, stimulus sensitising agents, for example adapted to cause 
release on change of pH, change in temperature, subjecting to microwave, UV, 
solvents and solvent mixtures and the like. 

19. Method for the production of packaging as hereinbefore defined in any of 
Claims 1 to 18 comprising forming packaging material and introducing one or 

20 more substances to be released in manner to be comprised, contained or enclosed 
therein. 

20. Method according to Claim 19 wherein forming packaging materials is by 
residue free sealing one or more sheets, deforming one or more sheets by action of 
heat, solvents such as water, vacuum, pressure and the like, extruding, shaping 

25 from solution or molten, for example by dipping or spraying onto a former, casting, 
embossing etc. 



21. Method according to any of Claims 19 and 20 comprising containing or 
enclosing the substance to be released by sealing by mechanical or chemical means 
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including softening the packaging material with water or a sensitising agent and 
self bonding to unsoftened or similarly softened packaging material, bonding or 
welding with solvent, glue, contacting edges of packaging material with a melting 
point depression sealing fluid such as organic solvent, water, a polymer solution or 
5 emulsion, a solution of a proteolytic enzyme producing a protein solution and the 
like, and applying thermal energy or the like to cause fusion. 

22, Method according to any of Claims 19 to 21 wherein packaging includes an 
identification element, for example may be printed, moulded, embossed or laser 
marked to indicate the nature or origin of die contents, the mode of use, or to 

10 incorporate features of design. 

23. Method according to any of Claims 19 to 22 wherein packaging or substance 
to be contained comprises an additional mdicating element, for example a 
component which indicates when dissolution is complete or when the substance has 
achieved its desired effect. 

15 24. Method for the controlled release of a substance as hereinbefore defined 
employing water-dispersable or soluble packaging as hereinbefore defined 
comprising locating the packaging in a locus for intended release and subjecting to 
a release stimulus, for example contacting with water- containing substance in 
effective dispersing or dissolving amount, for an effective period to activate release 

20 as hereinbefore defined and release the substance into the locus, wherein the 
packaging is simultaneously or subsequently substantially completely dissolved in 
the water containing substance. 

25. Method according to Claim 24 for release of agrochemical substances 
including pest or plant growth control agents, plant disease control agents, soil 
25 improvement agents and the like for farming, greenhouse, horticultural, forestry 
and like applications on industrial or domestic scale by means of spraying, dusting, 
drilling and like techniques. 
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26. Method according to Claim 24 for release of environmental treatment agents 
such as water purification agents, disinfectants, waste treatment agents and the like, 
including control agents for water borne viruses, bacterium, organisms and insects 
which carry disease, natural and industrial contaminants including water borne 

5 plant growth control agents, soil run off dispersant agents, cooling and recycled 
water neutralising agents and the like. 

27. Method according to Claim 24 for handling and release of safe-to-the-point-of- 
use substances, for example hazardous substances including caustics, chemical 
reagents, drain clearing substances and the like which may be used in diluted form, 

10 which are relatively safe although unpleasant in powdered, non-aqueous or 
concentrate form but which become hazardous in solution. 

28. Method according to Claim 24 for releasing detergents or other cleaning agents 
in the form of solids or liquids such as concentrates, including domestic and 
industrial detergents for cleaning premises, objects and cloming and for personal 

1 5 hygiene using any known detergents or cleaning agents. 

29. Method according to Claim 24 for release of food components including 
flavours and fragrances in the form of dried or powdered solids, liquids and 
volatiles, texturising agents, colorants, moisture absorbers such as rice, corn flour, 
salt and the packaging material itself, oils and fats, dried dairy products and other 

20 food products which deteriorate in the presence of oxygen, seasoning and herbs and 
the like. 
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Description 
DISPENSING CLOSURE 

[001] The present invention concerns a dispensing closure, having a body and a lid. The 
body defines a dispensing orifice through which the contents of a container, to which 
the closure is attached, may be dispensed. The lid is attached to the body by a hinge, 
which allows the lid to swing between a closed position, in which the lid occludes the 
dispensing orifice, to an open position, in which the dispensing orifice is exposed and 
the contents of the container may be dispensed. In particular, the dispensing closure 
according to the present invention is a child resistant dispensing closure and includes a 
catch to lock the fid in its closed position. The lid can only be opened, upon application 
of two discrete, dissirnilar movements, simultaneously by a user. This is generally 
considered difficult for a child to achieve and is unlikely to result in the closure being 
opened accidentally. 

[002] A child resistant closure of this general type is disclosed in 
US 4790442 --. 

. This patent describes the need for two different and dissimilar movements to prevent 
the lid from being opened by a child. This patent also discusses the desirability of 
providing alignment between the adjacent surfaces of the body and the lid, to prevent 
the lid from being easily grasped to exert an opening force on the lid. In the closure 
described in this patent, a user must first squeeze radially inwardly, on the two 
opposing sides of the lid on either side of the hinge, to expose an edge opposite the 
hinge, by which the lid may then be lifted. This squeezing movement also temporarily 
releases a catch. 
[003] The lid of the closure described in 
US 4790442 -. 

has a generally planar top plate with a downwardly depending sidewall. An arcuate slot 
extends through the top plate opposite the hinge and adjacent to the sidewall. The slot 
allows the sidewall of the lid to be squeezed at two diametrically opposed points, 
thereby displacing a portion of the sidewall opposite the hinge. This displacement 
releases a catch and also provides an overhang on the lid relative to the body, by which 
the lid may be lifted. 

[004] A disadvantage of this arrangement is that the top plate of the closure does not s 
upport the distorted portion of the sidewall. The arcuate slot subtends an angle of at 
least 180°, to allow the necessary deformation of the sidewall. However, during the 
second stage of the opening movement, a user must lift the lid by this unsupported 
section of sidewall, which will be difficult and will result in axial movement of the 
sidewall relative to the planar top plate. Repeated movement will lead to damage of the 
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unsupported sidewall and may render the catch (which is carried by this portion of the 
lid) ineffective. 

[005] A further disadvantage of this arrangement is that, unlike the sidewalls of the lid 
and the body, which join to form a continuous surface, the top plate of the sidewall is 
disjointed by the arcuate slot. This slot may collect dirt or may be used to prise open 
the closure using the teeth for example, which will further reduce the effectiveness of 
the closure. 

[006] The closure according to the present invention, overcomes these disadvantages by 
providing a dispensing closure having a lid that includes atop plate, which covers the 
ring in both its normal and deformed states and in its deformed state. The ring unlocks 
the catch temporarily, whilst defining a lifting tab to allow the lid to be moved to its 
open position. 

[007] In the closure according to the invention, the top plate of the closure has a smooth 

surface with no cavities therein to trap dirt or other foreign objects and cannot be easily 
manipulated to overcome the catch arrangement. Furthermore, the lifting region of the 
ring is supported by the top plate and when a user applies axial force to the lifting 
region to lift the lid, the ring is braced by the top plate, making the lid easier to open. 

[008] In use, a user squeezes the ring on either side of the hinge, ovalising the ring, which 
causes the catch to be released and also provides an overhang portion relative to the 
body, opposite the hinge. In order to open the closure, a lifting force must be applied 
simultaneously with the squeezing force required to release the catch and provide the_ 
overhang portion. If the squeezing force is released before the lifting force is applied, 
the catch will re-engage and the resilient ring will relax obliterating or at least 
minimising the overhang portion. This will make it difficult to open the lid. The two 
discrete, dissimilar movements, simultaneously applied, prevent the closure from being 
opened easily by a child. 

[009] The lid may be formed in two parts: A resilient ring, forming the sidewall of the lid 
and a separate top plate. An advantage of this arrangement is that the radial de- 1 
formation of the ring is unrestricted. The top plate is specifically designed to cover the 
ring in both its relaxed and deformed states, whilst providing a smooth surface to the 
top of the closure. Also, the externally facing surface of the top plate may be adapted 
to provide different colours, surface finish or promotional opportunities. A dis- 
advantage of this arrangement is that it requires assembly of the two portions of the lid 
and this may be undesirable in high volume production process. 

[0 1 0] Accordingly, in an alternative embodiment of the closure, the lid is produced in 
one-piece, with a top plate and a sidewall depending downwardly therefrom. Again, 
the resilient ring is provided by the sidewall, but in this embodiment, the end of the 
sidewall adjacent to the top plate is constrained by the top plate, with which it is 
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integrally moulded. 

[01 1] The radial deformation of the sidewall / ring is thereby reduced and the lateral 

squeezing force applied to the sidewall / ring will result in both radial deformation and 
axial deformation of the ring and the associated areas of the top plate. 

[012] hi this embodiment, if the free edge of the sidewall of the lid is contiguous with the 
adjacent surface of the body, the squeezing of the sidewall may both release the catch, 
due to the radial component of deformation, and lift the lid, due to the axial component 
of deformation. This is clearly a disadvantage from a child resistance viewpoint, 
because the lid of the closure may be opened by a single squeezing movement A 
closure having this disadvantage is disclosed in 
US 5683016 --. 
(equivalent to 
US 5683016 -. 

)• 

[013] In the closure according to the invention, the free edge of the side wall of the lid is 
spaced from the adjacent surface of the body, to allow the portion of the side wall 
which is squeezed to deform axially as well as radially, without the side wall pressing 
against the base and thereby lifting the lid as the catch is released. A disadvantage of 
this arrangement is that the gap between the free edge of the side wall of the lid and the 
adjacent surface of the body may allow a child to manipulate the lid, by biting for 
example. In order to overcome this disadvantage,, the upper surface of the body or the 
free edge of the lid sidewail may be extended, to cover the gap between the base and 
the lid and prevent easy access thereto. The portion of the sidewall opposite the hinge 
is left unprotected, to allow uninhibited deformation of the ring / sidewall to produce a 
lifting region. 

[014] Another embodiment of the invention proposes, a closure, comprising a body and a 
lid connected together by a hinge, with windows provided in the sidewall and / or the 
adjacent top plate of the lid. A separate, resilient ring is fixed inside the lid and 
portions of this ring protrude through the windows to allow the ring to be squeezed 
laterally on either side of the binge. On squeezing, the portion of the resilient ring 
opposite the hinge protrudes radially outwardly, through another window in the 
sidewall, and thereby releases the catch and provides a lifting region, by which the lid 
may be lifted and opened. 

[015] This design may be enhanced by providing tabs attached to the resilient ring, 
arranged to protrude through the windows. The tabs may be further enhanced by 
including finger recesses, to improve the ease with which the ring may be laterally 
squeezed by a user. Furthermore, the lifting region may be provided by a further tab, 
which projects from the lid as the ring is deformed, to improve the ease of lifting and 
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opening the lid, after the ring is deformed by squeezing. 

[016] This embodiment combines the advantage of a freely deformable resilient ring, 
which is ^constrained by the lid or the sidewall, whilst ensuring that the ring is 
completely surrounded hy a top plate and sidewall of the lid to achieve a substantially 
smooth surface. It will be understood that the ring and windows may be designed to 
enhance the smooth, contiguous flow of the surface of the closure. 

[017] The present invention will now be described, by way of example only, with 
reference to the accompanying drawings, in which: 

[018] FIGURE 1 shows an isometric view (looking from the top) according to a first 
embodiment of the invention, with the lid in its open position. 

[019] FIGURE 2 shows an exploded, isometric view (looking from the top) of the same 
closure as that shown in FIGURES 1, with the lid open and separate top plate (not yet 
assembled). 

[020] FIGURE 3 shows a plan view of the closure shown in FIGURES 1 and 2, with the 

lid in its closed, normal position. 
[021] FIGURE 4A shows a plan view of the closure shown in FIGURE 2, with the lid in 

its deformed position. 

[022] FIGURE 4B shows the same plan view as FIGURE 4A, with the separate top plate 
removed. 

[023] FIGURE 5 shows side view of a one-piece closure according to a second 

embodiment of the invention having a lid comprising a top plate with an integral 

sidewall depending from the periphery thereof. 
[024] FIGURE 6 shows an isometric view (looking from the top) of the same closure 

shown in FIGURE 5, with the lid in its open position. 
[025] FIGURE 7 shows an isometric view of the closure shown in FIGURES 5 and 6 with 

the lid in its closed, normal position. 
[026] FIGURE 8 shows the same closure as shown in FIGURE 7 in its closed, deformed 

position. 

[027] FIGURE 9 shows an isometric view of another embodiment of the invention 
(similar to the closure shown in FIGURES 5 to 8), with its lid in a closed, normal 
position and having shield elements. 

[028] FIGURE 10 shows an isometric view the same closure shown in Figure 9 in its 
open position. 

[029] FIGURE 1 1 shows an isometric view of another embodiment of the invention, with 
its lid in a closed, normal position and having an alternative design of shield elements 

[030] FIGURE 12 shows an isometric view of the closure shown in FIGURE 11, with the 
lid in its open position. 

[03 1] FIGURE 13 shows a side view of a closure according to yet another embodiment of 
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the invention, having tabs, which protrude through windows in the sidewall / lid of the 
closure. 

[032] FIGURE 14 shows an isometric view (looking from the top) of the closure shown in 
FIGURES 13, with the lid in its open position. 

[033] FIGURE 15 shows an exploded view of the closure shown in FIGURES 13 and 14). 

[034] FIGURE 16 shows a plan view of the closure shown in FIGURES 13 to 15, with the 
lid in its closed, normal position. 

[035] FIGURE 17 shows a plan view of the closure shown in FIGURES 13 to 16, with the 
lid in its deformed position. 

[036] In the attached description, the closure is described in relation to an "upright" 

orientation, where the main axis of the closure is aligned to the vertical and the body of 
the closure lies vertically below the lid. Wherever possible like parts have been 
designated using the same reference numerals. 

[037] Referring to the attached Figures, a dispensing closure 1 according to the invention 
generally comprises a body 2 and a lid 3. The body 2 is adapted to be connected to a 
container (not shown) by means of mutually co-operating screw threads or snap beads, 
for example. Preferably, the connection between the body 2 and the container is a 
permanent connection, which prevents easy removal of the closure 2 from the 
container. Instead, the body 2 has a dispensing orifice 28, through which the contents 
of the container may be dispensed. The lid 3 has a top plate 3 1 , from which a sidewall 
32 depends downwardly and a plug 38, designed to co-operate with the dispensing 
orifice 28. A hinge 5 connects the lid 3 to the body 2, and allows the lid 3 to be moved 
swingingly between a closed position, in which the plug 38 occludes the dispensing 
orifice 38 and an open position, in which the dispensing orifice 28 is unobstructed and 
the contents of the container may be dispensed.. 
[038] ma first embodiment of the invention (see Figures 1 and 2), the top plate 31 is 
formed as a separate component to the remainder of the lid 3, which comprises an 
inner central panel 33 and a sidewall 32. The plug 38 is carried on the inner central 
panel 33. 

[039] The sidewall 32 of the lid 3 is connected to the inner central panel 33 by rigid arms 
35 adjacent to the hinge 5 and resilient curved arms 36 distant from the hinge 5 (see 
Figures 2 and 3). The number and position of the curved arms 36 are chosen to hold 
the sidewall 32 firmly to the inner central panel 33, and act to limit undesirable axial 
movement as the lid is opened and closed. The resilient curved arms provide a degree 
of resistance to the squeezing movement of the user required to deform the sidewall 
33, without preventing the deformation thereof altogether. This limited resistance is 
expected by a user, to provide feedback about the degree of squeezing force applied. 

[040] A separate top plate 3 1 is fixed to the upper surface of the lid 3, by means of a hole 
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332 and spigot 312 joint (as shown in Figure 2). The hole 332 and spigot 312 joint is 
designed to be permanent, once assembled and the separate top plate 3 1 is difficult to 
remove from the inner central plate 33 of the lid 3. 
[041] In this embodiment, the sidewall 32 provides the resilient ring 4 and carries one part 
of the catch 6. The other part of the catch 6 is carried on the body 2. As shown in 
Figure 1, the catch 6 comprises a tab 61, which engages in a slot 62. In Figure 1, the 
tab is shown carried on the resilient ring 4 and the slot is defined in the body 2, but 
these two parts of the catch 6 may be reversed. Alternatively, the catch 6 may comprise 
two inter-engaging tabs rather than a tab and a slot. 
[042] Figure 3 shows a plan view of the closure 1 , in is closed, normal position. As 

shown, in this position the separate top plate 3 1 covers the whole of the upper surface 
of the resilient ring 4. Referring to Figures 4A and 4B, to open the closure, a user 
squeezes the resilient ring on either side of the hinge 5. On squeezing, Ihe ring 4 
deforms (ovalises) and thereby releases the tab part of the catch 61 from the slot 62. 
Also, the deformed ring 4 creates an overhang 65 on the lid 3 with respect to the body 
2. This overhang 65 is used to lift the lid 3, disengaging the plug 38 from the 
dispensing orifice 28. It should be noted that on ovalising, the deformed ring 4 unlocks 
the lid but does not open the lid 3. A second separate and distinct lifting movement 
must be applied by the user simultaneously with the squeezing movement. 
[043] Figures 5 and 6 show a second embodiment of the invention, having the same 

general structure as that described above. A closure 1 comprises a body 2, for fixing to 
a container (not shown), and a lid 3 connected together by a hinge 5. Again the lid 3 
comprises a top plate 3 1 with a sidewall 32, depending downwardly from the periphery 
thereof. The sidewall 32 provides the resilient ring 4 required by the invention, but in 
this embodiment, the top plate 31 and sidewall 32 are moulded integrally (as a single 
component). This allows high volume production, but the integral nature of the top 
plate 31 and the side wall 32 means that the top plate 31 inhibits deformation of the 
ring 4 / sidewall 32. 

[044] In fact, it has been found that when the sides of the ring 4 / sidewall 32 are squeezed 
by a user, the ring 4 / sidewall 32 has two components of deformation. Radial de- 
formation, which is required to unlock the catch 6 and provide the lifting region 65 
required according to the invention, and axial deformation, which is undesirable 
because the side wall 32 presses against the adjacent surface of the body 2 and tends to 
lift the lid 2. In this embodiment, this problem is overcome by leaving a gap 7 between 
the free edge of the side wall 32 and the adjacent surface of the body 2, which is sized 
such that the axial deformation of the ring 4 / sidewall 32 can be accommodated, 
without lifting the lid 3. 

[045] A plurality of ribs 37 is also provided between the top plate 3 1 and sidewall 32 to 



WO 2006/003168 



PCT/EP2005/053085 



7 



allow the closure to resist any axial top load. The ribs 37 are sized and positioned to 
stabilise the lid 2, should it be subjected to a top load, during transport, for example. 
[046] Referring to Figures 7 and 8, to open the closure 1, a user again squeezes either side 
of the lid 2 to deform the resilient ring 4 / side wall 32. In this embodiment, the 
sidewall 32 is constrained at its top edge by the top plate 31. Thus, the squeezing 
movement tends to push the sidewall 32 radially inwardly and downwardly (as shown 
in Figure 8. As described in relation the previous embodiment the squeezing 
movement unlocks a catch (not shown in Figures 7 and 8) and also provides a lifting 
region 65, by which the lid 3 may be lifted. 

[047] This embodiment may be further enhanced by providing a shield 71, to cover the 
gap 7 and provide a smooth surface to the closure 1 (as shown in Figures 9 and 10). 
The shield 71 is preferably interrupted at the hinge 5 and the opposing portion of the 
side wall 32 (adjacent to the catch 6), to allow room for outward radial movement of 
the side wall 32, required to unlock the catch 6 between the body 2 and the lid 3. 

[048] In a variation to this embodiment (see Figures 1 1 and 12), the shield portions 71 

may be extended to provide finger pads, which the user may use to indirectly squeeze 
the sidewall 32 of the lid 3. This arrangement has the advantage that the user is 
unaware of the radially inward tilting of the free edge of the sidewall 32 (shown in 
Figure8), when squeezing pressure is applied to the pads. In this arrangement, the 
shield portions 71 may be relieved (for example, cut away or flared outwardly) in the 
vicinity of the hinge 5, to allow unrestricted opening and closing of the lid 3 on the 
body 2. 

[049] Referring to Figures 13 to 15, in a final embodiment of the invention, the lid 3 of 

the closure 1 is formed in one piece and is again connected to a body 2 via a hinge 5. A 
plurality of windows 39 is defined in the lid 2 in the sidewall 32 and/or top plate 31. A 
separate resilient ring is assembled inside the lid 2 by a known permanent joint ar- 
rangement (eg. hole and spigot arrangement as previously described and as shown n 
figures 14 and 15). The permanent joint between the lid 3 and the resilient ring 4 is 
designed to allow free deformation of the majority of the ring 4. In other words, the 
ring 4 is preferably attached to the lid 2 at one point only. 

[050] A pair of squeeze tabs 41 may be carried on the ring, such that they protrude 

through the windows 39, Preferably, the squeeze tabs 41 are shaped to accommodate a 
-user' s fingers comfortably. A lifting tab 65 is also carried on the ring 4, opposite the 
hinge 5 and may protrude through an associated window 39 in the sidewall 32 of the 
lid 3. 

[05 1] Referring to Figures 16 and 17, a user who wants to gain access to the contents of 
the container squeezes the squeeze tabs 41, deforming the ring 4 and unlocking the 
catch 6. As illustrated in Figure 17, the deformation of the ring also causes a hfting 
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portion 65 to protrude from the lid 2, opposite the hinge, allowing the lid 2 to be lifted 
and thereby opened. 

The examples described above are included as illustrative of the present invention 
only and other resilient ring designs, failing within the scope of the claims, will be 
apparent to the man skilled in the art, without departing from the general teaching of 
the invention. 
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Claims 

[00 1] A dispensing closure comprising 

- a body for connection to a container, 

- a lid, moveable relative to the body between open and closed positions, 

- a catch arranged to lock the body and the lid together, when the lid is in its 
closed position, and 

- a resilient ring, having a normal and deformed state, 
characterised in that 

the lid includes a top plate, which covers the ring in both its normal and 
deformed states and in its deformed state, the resilient ring unlocks the catch 
temporarily whilst defining a lifting tab, to allow the lid to be moved to its open 
position. 

[002] A child resistant closure according to claim 1, wherein at least part of the catch is 

carried on the resilient ring. 

[003] A dispensing closure according to claim 1 or claim 2, wherein the lid comprises 

top plate and integral sidewall depending from the periphery thereof, the resilient 
ring is carried inside the lid and the lid includes a plurahty of windows, through 
which the resilient ring may be pressed to cause deformation. 

[004] A dispensing closure according to claim 3, wherein the sidewall includes a 

plurality of windows, finger tabs are carried by the resilient ring and the finger 
tabs protrude through the windows making it easier for a user to deform the 
resilient ring. 

[005] A dispensing closure according to claim 4, wherein two substantially dia- 

metrically opposed finger tabs are provided to allow a user to squeeze the 
resilient ring, thereby deforming it to unlock the catch and expose the lifting tab. 

[006] A dispensing closure according to claim 1 or claim 2, wherein the resilient ring is 

integral with the top plate and depends from the periphery thereof. 

[007] A dispensing closure according to claim 6, wherein a gap is provided between 

adjacent surfaces of the body and the lid to accommodate axial movement of the 
resilient ring as it deforms. 

[008] A dispensing closure according to claim 7, further comprising a shield to prevent 

access to the gap. 

[009] A dispensing closure according to claim 8, wherein the shield is segmented to 

allow access to the lifting tab. 
[010] A dispensing closure according to any of the preceding claims, wherein the 

external surface of the closure is adapted to be smooth and continuous. 
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